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EXECUTIVE SUMMARY 

INTRODUCTION 

This Work Plan presents the scope of activities to be accomplished during the Round Two Remedial 

Investigation (RI) for Sites 2,8,18, and SiteScreening Area (SSA) 14 at the Naval Weapons Station 

Yorktown, Yorktown, Virginia (WPNSTA Yorktown). 

During previous investigations under the Department of Defense’s (DOD’S) Installation Restoration 

Program (IRP), Sites 2,8, and SSA 14 had been identified as potentially affecting the environment 

and, therefore, requiring further evaluation and.possible remediation. Based on the results of the 

Final Round One RI Report, no further action was recommended at Site 18 although adc@onal dam 

will be collected to support this recommendation. The study and evaluation of these sites are being 

performed under a Federal Facilities Agreement (FFA) with the DON, the United States 

Environmental Protection Agency (USEPA) Region III, and the Virginia Department of 

Environmental Quality (VDEQ). 

This site-specific Work Plan is intended for use in conjunction with the Master Project Plans for 

WPNSTA Yorktown, submitted under a separate cover (Baker, 1994). The Master Project Plans 

include a Work Plan, Field Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and 

Health and Safety Plan (HASP). These plans address the full range of potentially applicable 

activities that could be required throughout the Remedial Investigation/Feasibility Study (RI/FS) 

process: field investigative activities; sampling and analytical methodologies; health and safety 

considerations; data evaluation/methodology interpretation; and other overall project activities. As 

such, methodology information contained in the Master Project Plans is incorporated by reference 

in this site-specific Work Plan, as applicable. 

This site-specific Work Plan, which includes a HASP Addendum, provides a detailed description 

of site conditions and the findings of previous investigative work at the sites. This plan also contains 

the number and types of samples to be collected, the analytical methods, specific sample locations, 

and the rationale for selecting these environmental media, analyses, and locations. The plan will 

also establish the schedule for completion of field activities and project management and staffing. 
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The Round One Rl was implemented at WPNSTA Yorktown to determine the extent of 

contamination at various sites and to address data needs for additional investigations. The sampling 

and analysis program presented in this Round Two RI/FS Work Plan for Sites 2,8, 18, and SSA 14 

is designed to fill those data gaps identified during the Round One RI conducted in 1992 and 1993 

(Baker/WESTON, 1993), or in the case of SSA 14, to provide information on a site screening area 

(SSA 14 was not investigated under the Round One RI). This site-specific Work P1a.n is also 

designed to provide analytical data for use in human health and ecological risk assessments. 

Setting 

WPNSTA Yorktown is a 10,624 acre installation located on the York-James Peninsulain ‘York and 

James City Counties and the City of Newport News. The installation is bounded on tl$ northwest 

by the Naval Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm,, and the future 

community development of Whittaker’s Mill; on the northeast by the York River and the Colonial 

National Historic Parkway; on the southwest by Route 143 and Interstate 64; and on the southeast 

by Route 23 8 and the community of Lackey. 

Site 2 is a 5-acre landfill located east of Turkey Road in a wetland area adjacent to the southern 

branch of Felgates Creek (Figure 2-2). Operations at the landfill reportedly began in the 1940s and 

ceased in 1981, Wastes disposed in this landfill reportedly included mercury and carbon-zinc 

batteries, tree stumps and limbs, construction rubble, missile hardware (e.g., wings, fins and power 

packs), electrical devices, and unidentified drums and/or tanks. Waste quantities h.ave been 

estimated at 240 tons during the period of use. Hard waste material (mine casings) is primarily 

located along the tributaries to the southern branch of Felgates Creek. A removal of hard waste 

material was conducted during the summer of 1994 at Site 2. 

Site 8 is a 300-foot drainage way located along the eastern branch of Felgates Creek, approximately 

1.5 miles from the confluence of the creek and the York River. This area received wastewater from 

the Naval Explosives Development Engineering Department (NEDED) complex (Building 456) 

from 1940 to 1975. The wastewater reportedly contained unspecified solvents, spent/neutralized 

acids, and nitramine compounds. In 1975, a carbon adsorption tower was installed to treat the 

contaminated wastewater prior to discharge into the drainage area. A National Pollutant Discharge 

Elimination System (NPDES) permit was granted by USEPA Region III to allow this discharge. In 
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1986, the effluent from the tower was diverted to the sanitary sewer and ultimately to Hampton 

Roads Sanitation District (HRSD). Currently, the site has reverted to a natural drainage area. 

Site 18 is a one-quarter mile long, drainage ditch located north of Building 476 in the southeastern 

area of the installation along a small tributary leading to Lee Pond. This area was in use for 

approximately 20 years from the 1940s to the 1960s. The discharge into the area reportedly 

contained battery acid waste, consisting of hydrochloric acid or calcium hydroxide and dissolved 

metals such as lead, cadmium, nickel, and antimony. An estimated 100 to 200 pounds of metals may 

have been discharged. Battery acid waste no longer discharges from Building 476 into this drainage 

way. 

SSA 14 occupies an area of approximately 0.4 acres, and is located outside of Building 5?;j upstream 

of Site 8 (NEDED Explosives-Contaminated Wastewater Discharge Area) in the north central 

portion of the facility. This SSA consists of a pipe leading from the building, through which 

nitramine-contaminated wastewater was reportedly discharged to Felgates Creek. 

Results of Previous Investbations 

Previous investigation reports completed through the IRP for Sites 2, 8, and 18, and SSA 14 include 

the following: 

0 

0 

0 

0 

0 

Initial Assessment Study (IAS) (C. C. Johnson & Associates, Inc. and CH2M Hill, 

1984) 

Confirmation Study Rounds One and Two Reports (Dames & Moore, 1986 and 

Dames & Moore, 1988) 

RI Interim Report (Versar, 1991) 

Focused Biological Sampling and Preliminary Risk Evaluation Report 

(Baker/Weston, 1993b) 

Round One RI Report (Baker/Weston, 1993a) 
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0 Habitat Evaluation Report (Baker, 1995b) 

0 Final Closeout Report, Sites 2,9, and SSA 4 - Mine Casing and Debris IRemoval 

Action (IT, 1995) 

l Relative Risk Ranking System Data Collection Investigation - SSAs 9, 10, and 14 

(Baker, 1995c) 

These reports have been generated in conjunction with the continuing development of the DOD IRP. 

Summaries of previous investigations are provided in the following subsections. 

TECHNICAL APPROACH 
.- L 

. 

Site 2 - Turkev Road Landfill 

Ten soil borings will be advanced at the site and numbered 2SB05 through 2SB14. The boring 

locations have been selected to determine the vertical extent of contaminants (SVOCs, 

Aroclor-1254) detected in the confirmation samples collected during the removal action. Three of 

the soil borings (2SB05, 2SB06, and 2SB07) will be converted to monitoring wells to replace 

2GW02,2GW03 and 2GW04 (which are currently under water and will be abandoned). 

Two subsurface soil samples will be collected from each of the ten borings; one subsurface soil 

sample will be collected from just above the water table and a second subsurface soil sample will 

be collected from within the zone of apparent contamination (typically from the area with the highest 

RID reading, odor, or visible evidence of contamination), for a total of 20 environmental subsurface 

soil samples. In addition, one sample will be collected within the aquifer material at one: location. 

This sample (along with one collected above the water table) will be analyzed for grain s,ize (sieve 

hydrometer), bulk density, and cation exchange capacity to obtain information on the migration 

potential of contaminants at the site. 

Subsurface soil samples collected at Site 2 that are submitted to the laboratory will be analyzed for 

Target Compound List (TCL) VOCs, SVOCs, nitramine compounds, pesticides/PCBs, and Target 

Analyte List (TAL) inorganics, total organic carbon (TOC), and nitrate/nitrite. A summary of the 
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number of samples to be collected (including QA/QC samples) and the analytical parameters is 

presented, by media, in Tables ES-l and ES-2. 

One round of groundwater samples will be collected from the newly installed and currently existing 

wells at Site 2 for a total of four environmental samples. Prior to groundwater sampling, three to 

five well volumes will be purged from each well. Purging will be accomplished in the shallow wells 

using low flow pumps. The main purpose of the low-flow purging technique is to reduce turbidity 

(i.e., suspended sediment/soil particles) in the groundwater samples. Turbidity in groundwater 

samples may result in higher inorganic concentrations. 

Groundwater samples will be analyzed for TCL organics, TAL inorganics (unfiltered and filtered), 

TOC, nitrate/nitrite, total dissolved solids (TDS), total suspended solids (TSS), bromic@, chloride, 

orthophosphorous, sulfate, and dissolved methane. These parameters have been selected based on 

the results of the Round One RI and removal action data. Tables ES-l and ES-2 summarize the 

environmental samples (and QA/QC samples) to be collected and the analytical parameters. for these 

samples. 

Surface water and sediment investigations will be conducted along the unnamed drainage .ways that 

border Site 2. Data from these studies will be used to assess potential impacts to the environment 

from Site 2 and will be used in conjunction with the biota data in the ERA. 

Nine surface water/sediment sampling stations have been identified to characterize the drainage 

ways that border Site 2. Sample Iocations 2SW/SDOl, 2SW/SD02, and 2SW/SD03 will address 

conditions in the drainage area downstream of the site. Sample locations 2SW/SD04,2S’W/SD05, 

2SW/SD06, and 2SWlSD07 will address conditions in the drainage ways adjacent to the site. 

Sample locations 2SW/SD08 and 2SW/SD09 will address conditions in the drainage ways upstream 

of, and presumably unaffected by Site 2. The results from the Round Two RI will be compared to 

ecologically similar background areas (Baker, 1994) 

In addition, three sediment samples will be collected in the wetland to evaluate potential impacts to 

this area. These three samples will be designated 2SD10,2SDll, and 2SD 12. 
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At each of the nine surface water locations mentioned above, a surface (0- to 4-inches) and a 

subsurface (4- to 8-inches) sediment sample will be collected, for a total of eighteen samples. The 

methods of collection are described in Section 3.7.2 of the Master FSP (Baker, 1994). 

All surface water and sediment samples will be analyzed for TCL organics, nitramine compounds, 

TAL inorganics, TOC, nitrate/nitrite, grain size (sediment only), and pH (sediment pH shall be 

measured in the laboratory with surface water pH measured in the field). These analyses were 

selected to meet the needs of the ERA. In addition, analyses for temperature, dissolved oxygen, 

salinity, and specific conductivity will be performed on surface water samples in the field. The 

procedures for performing these measurements can be found in the “On-site Water Quality Testing” 

SOP in Appendix A, Section F201 of the Master Project Plans (Baker, 1994). Tables ES- 1 and ES-2 

summarize the environmental samples (and QA/QC samples) to be collected and th& analytical 

parameters for these samples. 

An aquatic ecological investigation will be conducted at each of the nine surface water/sediment 

locations. These studies will be used to assess potential ecological impacts to benthic 

macroinvertebrate and fish populations, if present in Felgates Creek. Site-specific considerations 

were incorporated into the overall sample station selection process. 

Benthic macroinvertebrate samples will be collected from midstream sampling points of the water 

body at each station. Three replicate samples will be collected with a standard Ponar grab sampler. 

These samples will be archived for future taxonomic analysis; if required, results will ble used to 

calculate species density and diversity. For surveying the fish populations, the upstream portion of 

the drainage way will be sampled with gill nets, trot lines, hoop nets, or haul seines depending on 

site-specific conditions. 

Representative fish samples will be collected and frozen (and stored) from each of the surface 

water/sediment locations. If contaminants are detected within the surface water/sediment samples 

the fish sample associated with the surface water/sediment location will be analyzed for the specific 

contaminants (i.e., TCL organics, or TAL inorganics) detected at the location. Further details of 

the sample collection techniques are found in Section 3.18 of the Master FSP. 
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East Branch of Febates Creek (Site 8 and SSA 141 

Site 8 and SSA 14 are both located along the East Branch of Felgates Creek. SSA 14 is located 

approximately 800 feet upstream of Site 8. Due to their proximity, the surface water/sediment and 

aquatic ecological investigations for these sites will be combined. For example, one sampling 

station located between the two sites could serve as both an upstream sampling station for Site 8 and 

as a downstream sampling station for SSA 14. 

Six surface water/sediment sampling stations have been identified to characterize the East Branch 

of Felgates Creek in this area. Sample locations will address the following conditions: 

i. . 
A14SWlSDOl - upstream of SSA 14 _- ; 
AI4SWfSD02 adjacent to SSA 14 .- - 

AI4SWfSD031 - downstream of SSA 14 and upstream of Site 8 
8SW/SDOl 

8SW/SD02 - 

8SWfSD03 - 

adjacent to Site 8 

downstream of Site 8 

The results from the Round Two RI will be compared to ecologically similar background study areas 

(Baker, 1994). 

At each of the six surface water locations mentioned above, a surface (0- to 4- inches) and a 

subsurface (4-to 8- inches) sediment sample will be collected, for a total of fourteen samples. The 

methods of collected are described in Section 3.7.2 of the Master FSP (Baker, 1994). 

All surface water and sediment samples will be analyzed for TCL organics, nitramine compounds, 

TAL inorganics, TOC, nitrate/nitrite, grain size (sediment only), and pH (sediment pH will be 

measured in the laboratory with surface water pH measured in the field). These analyses were 

selected to meet the needs of the ERA. In addition, analyses for temperature, dissolved1 oxygen, 

salinity, and specific conductivity will be performed on surface water samples in the field. The 

procedures for performing these measurements can be found in the “On-site Water Quality Testing” 

SOP in Appendix A, Section F20 1 of the Master Project Plans (Baker, 1994). Tables ES-3 and ES-4 
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summarize the environmental samples to be collected and the analytical parameters for these 

samples. 

Aquatic Ecological Investigation 

An aquatic ecological investigation will be conducted at each of the six surface water/sediment 

locations. These studies will be used to assess potential ecological impacts to benthic 

macroinvertebrate and fish populations, if present in the East Branch of Felgates Creek. Site- 

specific considerations were incorporated into the overall sample station selection process. 

Benthic macroinvertebrate samples will be collected from midstream sampling pointsof the water 

body at each station. Three replicate samples will be collected with a standard Ponar gr$b sampler. 

These samples will be archived for future taxonomic analysis; if required, results wiil be used to 

calculate species density and diversity. For surveying the fish populations, the upstream portion of 

the drainage way will be sampled with gill nets, trot lines, hoop nets, or haul seines depending on 

site-specific conditions. 

Representative fish samples will be collected and frozen (and stored) from each of the surface 

water/sediment locations. If contaminants are detected within the surface water/sediment samples 

the fish sample associated with the surface water/sediment location may be analyzed for the specific 

contaminants (i.e., TCL organics or TAL inorganics) detected at the location. Further details of the 

sample collection techniques are found in Section 3.18 of the Master FSP. 

Site 8 - NEDED Exnlosives - Contaminated Wastewater DischarFe Area 

The soil investigation for Site 8 will include the collection of 9 surface and 18 subsurface soil 

samples. Surface soil samples will be collected at the soil boring locations in accordance: with the 

methods presented in Section 3.8 of the Master FSP (Baker, 1994). Subsurface soil samples will 

be collected during soil boring and monitoring well installations. 

Ten soil borings will be advanced at the site and numbered 8SBOl through 8SB09 for the shallow 

soil borings and 8SBOlA for the deep boring. Three of the soil borings, 8SBO1,8SB02, and 8SB03, 
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.c-, 
will be converted to shallow monitoring wells. One boring, (ISBOIA, will be converted int,o a deep 

monitoring well and the remaining six will be grouted to surface grade upon completion. 

The soil borings and monitoring wells will be installed at Site 8 to address the following: 

8SB04 through 8SB09 - Delineate horizontal and vertical extent of soil 

(soil borings) contamination within the drainage area. 

8GWOl,8GW02, and 

8GW03 

(shallow wells) 

- Delineate the horizontal extent of groundwater 

contaminants detected in Round One RI HydroPunchTM 
A. 

sample. It is anticipated that these wells willbe 
;- 

installed in the Cornwallis Cave aquifer. _ * 

8GWOlD 

(deep well) 

- Delineate the vertical extent of groundwater 

contaminants detected in Round One RI HydroPunchTM 

sample. It is anticipated that this well will be installed 

in the Yorktown/Eastover aquifer. 

Two subsurface soil samples will be collected from each of the 10 borings; one subsurface soil 

sample will be collected from just above the water table and one subsurface soil sample will be 

collected from within the zone of apparent contamination (typically from the area with the highest 

PID reading, odor, or visible evidence of contamination), for a total of 18 environmental subsurface 

soil samples (subsurface soil samples will not be collected from the deep monitoring well boring). 

In addition, one sample will be collected within the aquifer material at one location. This sample 

(along with one collected above the water table) will be analyzed for grain size (sieve hydrometer), 

bulk density, and cation exchange capacity to obtain information on the migration potential of 

contaminants at the site. 

Based on the results of the Round One RI, the soil samples will be analyzed for TCL VOCs 

(excluding surface soil), TCL SVOCs, TCL pesticides/PCBs, n&amine compounds, TAL 

inorganics, TOC, and nitrate/nitrite. A summary of the number of samples to be collected (including 

QA/QC samples) and the analytical parameters is presented, by media, in Tables ES-5 and ES-6. 
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Three shallow monitoring wells (8GWO1, 8GW02, and 8GW03) will be installed at the siite to aid 

in defining the horizontal extent of groundwater contamination and to obtain data pertinent to the 

site hydrogeology (i.e., groundwater flow direction). One deep monitoring well (8GWOlA) will also 

be installed at Site 8 to evaluate the vertical extent of contamination. 

One round of groundwater samples will be collected from the newly installed monitoring wells at 

Site 8, for a total of four environmental samples. Prior to groundwater sampling, three to five well 

volumes will be purged from each well. Purging will be accomplished in the shallow we:lls using 

low flow pumps; for the deep well, a Wattera Pump will be used. The main purpose of the low-flow 

purging technique is to reduce turbidity (i.e., suspended sediment/soil particles) in the groundwater 

samples. Turbidity in groundwater samples may result in higher inorganic concentrations. 

L 

Groundwater samples will be analyzed for TCL organics, TAL inorganics (total &=td dissolved), 

TOC, nitrate/nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Round One RI. 

Tables ES-5 and ES-6 summarize the environmental samples (and QA/QC samples) to be collected 

and the analytical parameters for these samples. 

Site 18 - Building 476 Dischawe Area 

Based on the results and recommendations of the Final Round One RI Report, a No Further 

Remedial Action Plan (NFRAP) and No-Action Record of Decision (ROD) will be prlepared to 

document that no further or remedial actions are required at this site. Additional data will be 

collected to support this action. 

The soil investigation for Site 18 will include the collection of both surface and subsurface soil 

samples. Surface soil samples will be collected in accordance with methods presented in Section 3.8 

of the Master FSP (Baker, 1994). Subsurface soil samples will be collected during soil boring 

installations. 

Three surface soil samples will be collected at soil boring locations and three surface soil samples 

will be collected in the swale area. The six surface soil samples will be labeled 18SSll through 
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18SS16. The numbering scheme was developed to follow the Round One RI samples which ended 

with the designation 18SS 10. 

The Round Two RI surface soil samples will be collected for two primary reasons: to obtain surface 

soil information to be used in the baseline RA and ERA and to support the recommendation of the 

Round One RI that no further remedial action be conducted at the site. A summary of the number 

of samples to be collected (including QA/QC samples) and the analytical parameters is presented, 

by medium, in Tables ES-7 and ES-8. 

Three soil borings will be advanced at the site and numbered 18SBOl through 18SB03. The soil 

boring locations have been selected to determine the horizontal and vertical extent of the soil 

contamination within the drainage area. The soil borings (18SB01, 18SB02, 18SBXl3) will be 

converted to shallow monitoring wells (18GWO 1, 18GW02, 18GW03). . 

Two subsurface soil samples will be collected from each of the three soil borings; one subsurface 

soil sample will be collected from just above the water table and a second subsurface soil sample 

will be collected from within the area of apparent contamination (typically from the area with the 

highest PID reading, odor, or visible evidence of contamination), for a total of six environmental 

subsurface soil samples. If no contamination is apparent, the second sample will be collected from 

a mid-point in the soil boring. In addition, one sample will be collected within the aquifer material 

at one location. This sample (along with one collected above the water table) will be analyzed for 

grain size (sieve/hydrometer), bulk density, and CEC to obtain information on the migration 

potential of contaminants at the site. 

Subsurface soil samples collected at Site 18 that are submitted to the laboratory will be analyzed for 

TCL inorganics, nitramine compounds, TAL inorganics, TOC, and nitrate/nitrite. A summary of 

the number of samples to be collected (including QA/QC samples) and the analytical paralmeters is 

presented, by medium, in Table ES-7 and ES-8. 

Three shallow monitoring wells (18GW01, 18GW02, 18GW03) will be installed at the site to 

evaluate whether groundwater quality has been impacted by former site operations and to obtain data 

pertinent to the site hydrogeology (i.e., groundwater flow direction). It is anticipated that these 

monitoring wells will be installed in the Cornwallis Cave aquifer. 
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One round of groundwater samples will be collected from the newly installed monitoring wells at 

Site 18 for a total of three environmental samples. Prior to groundwater sampling, three to five well 

volumes will be purged from the well. Purging will be accomplished using low flow pumps. The 

main purpose of the low-flow purging technique is to reduce turbidity (i.e., suspended sediment/soil 

particles) in the groundwater samples. Turbidity in groundwater samples may result in higher 

inorganic concentrations. 

Groundwater samples will be analyzed for TCL organics and TAL inorganics (total and dissolved), 

TOC, nitrate/nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Rourld One RI. . 
Tables ES-7 and ES-8 summarize the environmental samples (and QA/QC samples)-to he collected 

and the analytical parameters for these samples. 

Surface water and sediment investigations will be conducted at Site 18 Data from these studies will 

be used to assess potential impacts to the environment from Site 18 and will be used in the ERA. 

Four surface water/sediment sampling stations have been identified to characterize the downstream 

of Site 18. At each of the four surface water locations mentioned above, a surface (0- to 4-inch) and 

a subsurface (4- to 8-inch) sediment sample will be collected for a total of eight samples. AK1 surface 

water and sediment samples will be analyzed for TCL organics, nitramine compounds, TAL 

inorganics, TOC, nitrate/nitrite, grain size (sediment only), and pH (sediment pH shall be measured 

in the laboratory). 

SSA 14 - Building 537 Discharge to Felgates Creek 

The soil investigation for SSA 14 will include the collection of both surface and subsurface soil 

samples. Surface. soil samples will be collected in accordance with methods presented in Section 

3.8 of the Master FSP (Baker, 1994). Subsurface soil samples will be collected from soil. borings. 
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Four surface soil samples will be collected at the soil boring locations from the 0- to 6- iinch bgs 

interval and analyzed for TCL SVOCs, TCL pesticides/PCBs, nitramine compounds, TAL 

inorganics, TOC, pH, and nitrate/nitrite. 

Four subsurface soil borings will be advanced at SSA 14 for the collection of subsurface soil 

samples. One monitoring well will be installed at SSA 14; however, subsurface soil samples will 

not be collected during installation. The soil borings are located at the end of the discharge pipe, 

on the stream bank of Felgates Creek. It is unlikely that a drilling rig will gain access to this area. 

The soil borings will therefore be advanced using hand augering techniques, as described in 

Section 3.9 of the Master FSP. 

Two subsurface soil samples will be collected from each of these four borings; one subsinface soil 

sample will be collected from just above the water table and a second subsurface soilsample will 

be collected from within the area of apparent contamination (typically from the area with the highest 

PID reading, odor, or visible evidence of contamination), for a total of eight enviralnmental 

subsurface soil samples. 

Based on the results of the Relative Risk Ranking Data Collection Investigation soil sam:ples will 

be analyzed for TCL VOCs (excluding surface soil), TCL SVOCs, TCL pesticides/PCBs, nitramine 

compounds, TAL inorganics, TOC, and nitrate/nitrite. A summary of the number of samples to be 

collected (including QA/QC samples) and the analytical parameters is presented, by medium, in 

Tables ES-9 and ES- 10. 

One shallow, monitoring well (Al4GWOl) will be installed in the middle of the site to evaluate 

whether groundwater quality has been impacted by former site operations. It is anticipated that this 

well will be installed in the Cornwallis Cave aquifer. The data from the proposed monitoring well 

will be used in conjunction with the monitoring wells at Site 8 to form a groundwater monitoring 

well network for evaluating the nature and extent of groundwater contamination in this vicinity. 

One round of groundwater samples will be collected from the newly installed monitoring well at 

SSA 14. Prior to groundwater sampling, three to five well volumes will be purged from the well. 

Purging will be accomplished using low flow pumps. The main purpose of the low-flow purging 
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technique is to reduce turbidity (i.e., suspended sediment/soil particles) in the groundwater samples. 

Turbidity in groundwater samples may result in higher inorganic concentrations. 

Groundwater samples will be analyzed for TCL organics, TAL inorganics (total and dissolved), 

TOC, nitrate/nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Relative Risk IRanking 

Data Collection Investigation. Tables ES-9 and ES- 10 summarize the environmental samples (and 

QA/QC samples) to be collected and the analytical parameters for these samples. 
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ES-l (Continued) 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

Medium Sample ID VOCs SVOCs PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MS/MSD 

Subsurface 2SB09-ZZ X X GS, BD, CEC, pH 
Soil 
(continued) 2SBlO-XX X X X X X X X PH 

2SBlO-YY X X X X X X X pH, CEC, BD, GS X 

2SBlO-ZZ X X GS, BD, CEC, pH 

Groundwater 2GWOl-001 X X X X X X X X TDS, TSS, BCPSM 

2GW05-001 X X X X X X X X TDS, TSS, BCPSM 

2GW06-001 X X X X X X X X TDS, TSS, BCPSM X X 

2GW07-001 X X X X X X X X TDS, TSS, BCPSM 

Surface Water 2SWOl-01 X X X X X X X X 

2swo2-01 x x X X X X X X 
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ES-1 (Continued) 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample ID 

2SDOl-01 

2SDOl-02 

2SD02-0 1 

2SD02-02 

2SD03-0 1 

2SD03-02 

2SD04-0 1 

2SD04-02 

2SD05-01 

2SD05-02 

2SD06-0 1 

2SD06-02 

2SD07-0 1 

2SD07-02 

2SDOS-0 1 

2SD08-02 

2SD09-0 1 

2SD09-02 

2SD10-10 

TCL Organics TAL Inorganics QA/QC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

vocs svocs PCBs Nitroaromatics Total”) Dissolved TOC Nitrite Other Duplicate MYMSD 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, PH 

x x X X X X X GS, PH 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, PH X X 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, PH 



Medium 1 Sample ID 

sediment I 2SDlO-02 
continued) 

t?KiT 

(2SDll-02 
2SD12-0 I I--- 2SD12-02 
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ES-l (Continued) 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics 
I 

1 QA/QC Samples 1 

TCL 
TCL TCL Pesticides/ 
vocs svocs PCBs 

x x X 

x x X 

x x X 

x x X 

x x X 

Nitramines/ 
Nitroaromatics Total(‘) 

X I x ~~ -1--x 1 x 1 GS, PH I x 
X I x 
X X 

=I= X X 

X X 

Other 

Ixlxl GS, PI-I I 
lxlx I GS, PB I 
IXIXI GS, PI-I I 

F--I--~x 1-x I GS, PH I 

Notes: 

(‘1 Total TAL inorganics includes cyanide 
c2) CEC, TOC, Nitrate/Nitrite, Grain Size, and Bulk Density should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

CEC = 
BD = 
GS 
BCPSM z 
TDS = 
TSS = 

Cation Exchange Capacity 
Bulk Density 
Grain Size 
Bromide, Chloride, Orthophosphorous, Sulfate, Dissolved Methane 
Total Dissolved Solids 
Total Suspended Solids 
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SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tw 

Subsurface Soil 
(soil borings) 

Number of Number of 
Environmental Analytical Number of Number of Number of Rinsate 

Samples Parameters Duplicates MS/MSDs Trip Blanks Blanks 

20 TCL VOCs, TCL SVOCs, TCL 2 1 5 5 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, CEC?), BD(‘), GS(‘), pH 

Monitoring Wells - 
Groundwate&‘x3) 

4 TCL VOCs, TCL SVOCs, TCL I 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, 
TDYTSS, BCPSM 

Surface Water(4)(5) 9 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, NitraminesNitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite 

Sediment 
(18 associated with surface 
water) 

24@) TCL VOCs, TCL SVOCs, TCL 3 2 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, Grain 
Size, Nitrate/Nitrite, pH 

Notes: 

(I) Analyzed in two soil boring locations: just above the water table and in each aquifer. 
t2) Field parameters including pH, specific conductivity, temperature, Eh, D.O., and turbidity will b,e measured 

in the field, as appropriate. 
t3) Assumes one round of sampling of new and existing monitoring wells. 

‘, . ( , , ” I 0 

c4) Seven benthic macroinvertebrate samples collected in association with surface water and sediment sampiing. 
(9 Field parameters including pH, specific conductivity, temperature, D.O., salinity, and turbidity will be measured 

in the field, as appropriate. 
@) Nine locations with two sediment samples per location. 
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SUMMARY OF ANALYSES 
EAST BRANCH FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Qrganics TAL Inorganics 

TCL 
TCL TCL Pesticides/ Nitraminesl 

vocs svocs PCBs Nitroaromatics Total(‘) Dissolved TOC 
Nitrate/ 
Nitrite 

X X X X X X X 

x x X X X X X 

X X X X X X X 

XIXIXI x 1x1 I x I x 

I QA/QC Samples 

I 

Other Duplicate MS/MSD 

I 

X X 

Sample ID Medium 

Surface Water 8SWOl-01 

8SWO2-0 1 

8SWO3-01 I I 

I i14SWOl-01 

U4SWO2-01 
I I I I I I I 

X X X 
! 

X X X X 

XIX1 x I x I x I Ix Ix i14swo3-01 
I I 

Grain Size, pH X 1 x Sediment XIXIXI x 1x1 
8SDOl-02 Grain Size, pH 

Grain Size, pH 

X X X X X X X 

X X X X X X X 

X X X X X X X 

8SD02-0 1 

8SD02-02 

8SD03-01 XIXIXI x I x I I I x 
8SD03-02 X X X X X X X 

X X X X X X X 

X X X X X X X 

114SDOl-01 

i14SDOl-02 

114SD02-01 

i 14SD02-02 

U4SD03-01 

i 14SD03-02 

X X X X X X X 

X X X X X X’ x 

X X X X X X ‘)” 1’: ‘X 

Grain Size, pH I I I 
Grain Size, pH I I 

xlxlx I x I x I I x I x Grain Size, pH 

?otes: 

‘) Total TAL inorganics includes cyanide 



ES-4 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
EAST BRANCI-I FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tw 

Surface Water(‘X2) 

Number of Number of 
Environmental Analytical Number of Number of Number of Rinsate 

Samples Parameters Duplicates MS/MSDs Trip Blanks Blanks 

6 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite 

Sediment 
(associated with surface 
water) 

120) TCL VOCs, TCL SVOCs, TCL 2 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, Grain 
Size, Nitrate/Nitrite, pH 

Notes: 

(I) 
c2) 

Seven benthic macroinvertebrate samples collected in association with surface water and sediment sampling. 
Field parameters including pH, specific conductivity, temperature, D.O., salinity, and turbidity will be measured 
in the field, as appropriate. 

c3) Six locations with two sediment samples per location. 

‘, ., ,, , 1: 
I 1 
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SUMMARY OF ANALYSES 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticide Nitramines/ Nitrate/ 

Medium Sample ID VOCs SVOCs s/PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MS/MSC 

i&ace Soil 8SSOl X X X X X X pH, CEC 

8SSO2 X X X X X X pH, CEC 

8SSO3 X X X X X X PH 

8SSO4 X X X X X X PH X X 

8SSO5 X X X X X X PH 

8SSO6 X X X X X X PH 

8SSO7 X X X X X X PH 

8SSO8 X X X X X X PH 

8SSO9 X X X X X X pH, CEC 

;ubsmface 
;oil 8SBOl-Xx x x X X X X X pH, CEC 

ISBOI-YY x x X X X X X pH, CEC 

8SB02-XX X X X X X X X pH, CEC 

8SB02-YY X X X X X X X pH, CEC 

8SB03-XX X X X X X X X PH 

8SB03-YY X X X X X x X PH 

8SB04-XX X X X X X ‘*X.,,; 1: x PH 

8SB04-YY X X X X X X X PH 

8SB05-XX X X X X X X X PH X X 

8SB05-YY X X X X X X X PH 



Medium 

iroundwater 

C 

8 

i 

ES-5 (Continued) 

SUMMARY OF ANALYSES 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics 

TCL 
TCL TCL Pesticide Nitramines/ Nitrate/ 

Sample ID VOCs SVOCs s/PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other 

8SB06-XX x X X X X X X PH 

8SB06-YY x x X X X X X PH 

8SB07-XX X X X X X X X PH 

8SB07-YY X X X X X X X PH 

SSBOS-XX _ x X X X X X X PH 

SSBOS-YY x x X X X X X PH 

8SB09-XX X X X X X X X PH 

SSB09-YY X X X X X X X GS, BD, CEC, pH@’ 

8SB09-22 X X GS, BD, CEC, pHc2’ 

SGWOl-001 X X X X X X X X TDS, TSS, BCPSM 

lGWOlA-001 X X X X X X X X TDS, TSS, BCPSM 

XGW02-001 X X X X X X X X TDS, TSS, BCPSM 

8GW03-001 X X X X X X X X TDS, TSS, BCPSM 

Notes: 

= Total TAL inorganics includes cyanide 
(2) = CEC, TOC, Nitrate/Nitrite, GS, and BD should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

:, ., 
TDS = Total Dissolved Solids 

,* * ‘. I + 

TSS = Total Suspended Solids 
BCPSM = Bromide, Chloride, Sulfate, Orthophosphorous, Dissolved Methane 
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SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tve 

Surface Soil 

Number of Number of 
Environmental Analytical Number of Number of Number of Rinsate 

Samples Parameters Duplicates MS/MSDs Trip Blanks Blanks 

9 TCL SVOCs, TCL Pest/PCBs, 1 1 0 1 
Nitramines/nitroaromatics, TAL 
Inorganics,Cyanide, TOC, 
Nitrate/Nitrite, pH 

Subsurface Soil 
(soil borings) 

18 TCL VOCs, TCL SVOCs, TCL 2 1 1 1 
Pest/PCBs, Nitramines/nitroaromatics, 
TAL Inorganics, Cyanide, 
Nitrate/Nitrite, TOC, CEC (‘I, BD (I), 
GS (I), pH 

Monitoring Wells - 
Groundwater”X3) 

4 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, Nitramines/nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, Nitrate/Nitrite, TOC, TDS, 
TSS, BCPSM 

Notes: 

(‘) Analyzed in one soil boring location: just above the water table and in each aquifer encountered. 

(‘) Field parameters including pH, specific conductivity, temperature, Eh, and turbidity will be measured 
in the field, as appropriate. 

(3) Assumes one round of sampling of new monitoring wells. 
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SUMMARY OF ANALYSES 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Medium 

Surface Soil 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

Sample ID vocs svocs PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MS/MSD 

18SSll X X X X X X X pH, CEC X X 

18SS12 X X X X X X X pH, CEC 

lSSS13 X X X X X X X PH 

ISSBOl-00 x X X X X X X PH 

18SB02-00 X X X X X X X PH 

18SB03-00 X X X X X X X PH 

Subsurface Soil 18SBOI-XX X X X X X X X PH 

lSSBOl-YY x X X X X X X PH 

18SB02-XX X X X X X X X PH X X 

18SB02-YY X X X X X X X GS, BD, pH, CECc2) 

1 SSBOZZZ X X GS, BD, pH, CEC 

18SB03-XX X X X X X X X PH 

18SB03-YY X X X X X X X GS, BD, pH, CEC 

18SB03-ZZ X X GS, BD, pH, CEC 

Groundwater 18GWOl-001 X X X X X X x, x TDS, TSS, BCSPM X X 

18GW02-00 1 X X X X X X x ::,. ,“, x1: TDS, TSS, BCSPM 

18GW03-001 X X X X X X X X TDS, TSS, BCSPM 
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SUMMARY OF ANALYSES 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

Medium Sample ID vocs svocs PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite, Other Duplicate MS/MSD 

Surface Water 18SWO7 X X X X X X X X X 

18SWO8 X X X X X X X 

ISSWO9 X X X X X X X 

18SWlO X X X X X X X 

Sediment 18SD07-01 X X X X X X X PH, GS 

18SD07-02 X X X X X X X PK GS 

18SD08-01 x X X X X X X PH, GS 

1 SSDOS-02 X X X X X X X PH, GS X X 

18SD09-01 X X X X X X X PK GS 

18SD09-02 X X X X X X X PH, GS 

lSSDlO-01 x X X X X X X PK GS 

ISSDIO-02 X X X X X X X PH, GS 

Notes: 

‘I) Total TAL inorganics includes cyanide 
12) CEC 3 TOC 3 Nitrate/Nitrite, Grain Size, and Bulk Density should be analyzed in subsurface soil just above the water table and in each aquifer encountered 

CEC = Cation Exchange Capacity 
:,.. 1”; I 1: 

GS = Grain Size 
BD = Bulk Density 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
BCSPM = Bromide, Chloride, Sulfate, Orthophosphorous, Dissolved Methane 
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SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
‘Me 

Surface Soil 

Number of Number of 
Environmental Analytical Number of Number of Number of Rinsate 

Samples Parameters Duplicates MSkfSDs Trip Blanks Blanks 

6 TCL VOCs, SVOCs, TCL Pest.@CBs, 1 1 1 1 
Nitramines/Nitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, pH 

Subsurface Soil 
(soil borings) 

6 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest&CBS, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, CEC(‘), BD(‘), GS(‘), pH 

Monitoring Wells - 
Groundwater’2x3) 

3 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, TDS, 
TSS, BCSPM 

Surface WaterC2) 4 TCL VOCs, SVOCs, TCL PestRCBs, 
Nitramines/Nitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite 

1 1 1 1 

Sediment 8 TCL VOCs, SVOCs, TCL PestKCBs, 1 1 1 1 
Nitramines, TAL Inorganics, Cyanide, 
TOC, Nitrate/Nitrite, pH, Grain Size 

Notes: ’ . , , ., , 1: 

(I) Analyzed in two soil boring locations: just above the water table and in each aquifer 
f2) Field parameters including pH, specific conductivity, temperature, Eh, D-0. and turbidity will be measured 

in the field, as appropriate. 
t3) Assumes one round of sampling of new monitoring wells. 
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I Medium 

Surface Soil 

I-- 
Subsurface Soil 

Groundwater 

Notes: 

SUMMARY OF ANALYSES 
SITE SCREENING AREA 14 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

Sample ID vocs svocs PCBs Nitroaromatics Total(*) Dissolved TOC Nitrite Other Duplicate MS/MSD 

A14SSOI x X X X X X pH, CEC X X 

Al4SS02 X X X X X X pH, CEC 

Al4SS03 X X X X PH 

A14SBOl-XX X X X X X X X PH 

A14SBOl-YY X X X X X X X PH 

A14SB02-XX X X X X X X X PH X X 

A14SB02-YY X X X X X X X PH 

A14SB03-XX X X X X X X X PH 

A 14SB03-YY X X X X X X X GS, BD, CEC, pH”’ 

A 14SB03-ZZ X X 3, BD, CEC, pH”’ 

A14GWOl-001 X X X X X X X X TDS, TSS, BCSPM X X 

(I) Total TAL inorganics includes cyanide. 
(2) CEC, TOC, Nitrate/Nitrite, GS, and BD should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

\ 
CEC = Cation Exchange Capacity “. 1”; ’ ‘: 

BCPSM = Bromide, Chloride, Sulfates, Orthophosphorous, Dissolved Methane 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
GS = Grain Size 
BD = Bulk Density 
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SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE SCREENING AREA 14 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Type 

Number of 
Environmental 

Samples 
Analytical 
Parameters 

Number of 
Number of Number of Number of Rinsate 
Duplicates MS/MSDs Trip Blanks Blanks 

Surface Soil 3 TCL SVOCs, TCL Pest/PCBs, 
Nitramines/Nitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, pH, CEC 

1 1 0 1 

Subsurface Soil 
(soil borings) 

Monitoring Wells - 
Groundwater’2x3) 

TCL VOCs, TCL SVOCs, TCL I 1 2 2 
PestKBs, NitraminesNitroaromatics, 
TAL Inorganics, TOC,Cyanide, 
Nitrate/Nitrite, pH, CEC(‘), BD(‘) , GS(‘) 

TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest&CBS, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, TDS, 
TSS, BCSPM 

Notes: 

(‘) Analyzed in one soil boring location: just above the water table and in each aquifer encountered. 

c2) Field parameters including pH, specific conductivity, temperature, Eh, D.O., and turbidity will be measured 
in the field, as appropriate. 

c3) Assumes one round of sampling of new monitoring well. 

CEC = Cation Exchange Capacity 
BD = Bulk Density !, ,. 
GS 
BCPSM 1 

Grain Size 
,, I ” I 0 

Bromide, Chloride, Sulfates, Orthophosphorous, Dissolved Methane 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 



1.0 INTRODUCTION 

This Work Plan presents the scope of activities to be accomplished during the Round Two Remedial 

Investigation (RI) for Sites 2,8, 18, and Site Screening Area (SSA) 14 at the Naval Weapons Station 

Yorktown, Yorktown, Virginia (WPNSTA Yorktown). This document has been prepared by Baker 

Environmental, Inc. (Baker) under Contract Task Order (CTO) 0363 of the United States 

Department of the Navy (DON) Comprehensive Long-Term Environmental Action Navy (CLEAN) 

Program for the Atlantic Division, Naval Facilities Engineering Command (LANTDIV). 

During previous investigations under the Department of Defense’s (DOD’S) Installation Restoration 

Program (IRP), Sites 2,8, and SSA 14 had been identified as potentially affecting the environment 

and, therefore, required further evaluation and possible remediation. Based on the r&u.lts of the 

Final Round One RI Report, no further action was recommended at Site 18; however additional data 

will be collected to support this recommendation. The study and evaluation of these sites are being 

performed under a Federal Facility Agreement (FFA) with the DON, the United States 

Environmental Protection Agency (USEPA) Region III, and the Virginia Department of 

Environmental Quality (VDEQ). 

This site-specific Work Plan is intended for use in conjunction with the Master Project Plans for 

WPNSTA Yorktown, submitted under a separate cover (Baker, 1994). The Master Project Plans 

include a Work Plan, Field Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and 

Health and Safety Plan (HASP). These plans address the full range of potentially qpplicable 

activities that could be required throughout the Remedial Investigation/Feasibiliw Study (RI&S) 

process: field investigative activities; sampling and analytical methodologies; health and safety 

considerations; data evaluation/ methodology interpretation; and other overall project activities. As 

such, methodology information contained in the Master Project Plans is incorporated by reference 

in this site-specific Work Plan, as applicable. 

This site-specific Work Plan, which includes a HASP Addendum, provides a detailed description 

of site conditions and the findings of previous investigative work at the sites. This plan also, contains 

the number and types of samples to be collected, the analytical methods, specific sample llocations, 

and the rationale for selecting these environmental media, analyses, and locations. The plan also 

will establish the schedule for completion of field activities and project management and staffing. 
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1.1 Pumose 

The Round One RI was implemented at WPNSTA Yorktown to determine the extent of 

contamination at various sites and to address data needs for additional investigations. The sampling 

and analysis program presented in this Round Two RI/FS Work Plan for Sites 2,818, and SSA 14 

is designed to fill those data gaps identified during the Round One RI conducted in 1992 and 1993 

(Baker/Weston, 1993), or in the case of SSA 14, to provide information about a site screening area 

(SSA 14 was not investigated under the Round One RI). This site-specific Work Plan also is 

designed to provide analytical data for use in baseline human health and ecological risk assessments. 

1.2 Document Owanization and Pumose 2. 
I- L 

This document is organized into five additional sections. Section 2.0 summari~esbackground 

information and the previous site investigation results for Sites 2, 8, 18, and SSA 14. Section 3.0 

presents the preliminary conceptual site models that identify the potential exposure pathways under 

consideration. Section 4.0 presents the technical approach for the investigation, evaluation, and 

assimilation of data, including the Risk Assessment (RA). Section 4.0 also presents the types and 

numbers of environmental and associated quality control (QC) samples to be collected, the locations 

of these samples; and the analytical parameters for which the samples will be tested. Se:ction 5.0 

contains project management and staffing information. Section 6.0 includes the project schedule. 

References for this, Work Plan are presented at the conclusion of each section. 

1.3 References 

Baker Environmental, Inc. 1994. Final Master Project Plans. Naval Weapons Station Yorktown, 

Yorktown. VirPinia. June 1994. 

Baker Environmental, Inc. and Roy F. Weston, Inc. 1993. Final Round One Remedial Investipation 

Reuort for Sites l-9. 11. 12. 16- 19. and 2 1. Naval Weapons Station. Yorktown, Virginia. July 1993. 
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2.0 SITE HISTORY AND RESULTS OF PREVIOUS INVESTIGATIONS 

The information in this section has been drawn from the Site Management Plan (Baker, 1996), the 

Round One RI Report (Baker/Weston, 1993a), the Summary of Background Constituent 

Concentrations and Characterization of the Biotic Community from the York River Drairrage Basin 

(Baker, 1995a), the Final Master Project Plans (Baker, 1994), and other documents r’eferenced 

throughout this section. The existing Round One RI data may be used in conjunction with data 

collected during the Round Two RI to evaluate the nature and extent of contamination ipresent at 

each site and to calculate potential human health and environmental risks. 

2.1 Site Historv and Bachround Information 

L 
. 

The following subsections provide pertinent Station- and site-specific background%fiormation, 

including site histories, for Sites 2, 8, 18, and SSA 14. 

,d--“. 2.1.1 Facility Description 

WPNSTA Y o&town is a 10,624 acre installation located on the York-James Peninsula in York and 

James City Counties and the City of Newport News (Figure 2- 1). The installation is boundied on the 

northwest by the Naval Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm, and 

the future community development of Whittaker’s Mill; on the northeast by the York River and the 

Colonial National Historic Parkway; on the southwest by Route 143 and Interstate 64; and on the 

southeast by Route 238 and the communityof Lackey. 

WPNSTA Yorktown, originally named the U.S. Mine Depot, was established in 1918 to support the 

laying of mines in the North Sea during World War I. The establishment of the depot was the 

culmination of a search process, begun in 19 17 at the request of Congress, to locate an Atlantic coast 

site for a weapons handling and storage facility. For 20 years after World War I, the depot received, 

reclaimed, stored, and issued mines, depth charges, and related materials. During World War II, the 

facility was expanded to include three additional trinitrotoluene (TNT) loading plants and new 

torpedo overhaul facilities. A research and development laboratory for experimentation with high 

explosives was established in 1944. In 1947, a quality evaluation laboratory was developed to 

monitor special tasks assigned to the facility, which included the design and development. of depth 
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charges and advanced underwater weapons. On August 7, 1959, the U.S. Mine Depot was 

redesignated the U.S. Naval Weapons Station. The primary mission of WPNSTA Yorktown is to 

provide ordnance, technical support, and related services to sustain the war-fighting capability of 

the armed forces in support of national military strategy. The long-term plans for the facility are the 

same as the present plans, with land use generally the same as at present (DON, 1991)). 

2.1.2 Site 2 - Turkey Road Landfill 

Site 2 is a 5-acre landfill located east of Turkey Road in a wetland area adjacent to the: southern 

branch of Felgates Creek (Figure 2-2). Operations at the landfill reportedly began in the 1940s and 

ceased in 1981, Wastes disposed in this landfill reportedly included mercury andcarbon-zinc 

batteries, tree stumps and limbs, construction rubble, missile hardware (e.g., wings, fin&.nd power 

packs), electrical devices, and unidentified drums and/or tanks. Waste qua&i& h:ave been 

estimated at 240 tons during the period of use. Hard waste material (mine casings) was primarily 

located along the tributaries to the southern branch of Felgates Creek. A removal of h.ard waste 

material was conducted during the summer of 1994 at Site 2. 

2.13 Site 8 - NEDED Explosives-Contaminated Wastewater Discharge Area 

Site 8 is a 300-foot drainage way located along the eastern branch of Felgates Creek, approximately 

1.5 miles from the confluence of the creek and the York River (Figure 2-3). This area. received 

wastewater from the Naval Explosives Development Engineering Department (NEDED) complex 

(Building 456) from 1940 to 1,975. The wastewater reportedly contained unspecified solvents, 

spent/neutralized acids, and nitramine compounds. In 1974, a carbon adsorption tower was installed 

to treat the contaminated wastewater prior to discharge into the drainage area. A National Pollutant 

Discharge Elimination System (NPDES) permit was granted by USEPA Region III to allow this 

discharge. In 1986, the effluent from the tower was diverted to the sanitary sewer and ultimately 

to Hampton Roads Sanitation District (HRSD). Currently, the site has reverted to a natural 

drainage area. 
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2.1.4 Site 18 - Building 476 Discharge Area 

Site 18 is a one-quarter mile long, drainage ditch located north of Building 476 in the southeastern 

area of the installation along a small tributary leading to Lee Pond (Figure 2-4). This area was in 

use for approximately 20 years from the 1940s to the 1960s. The discharge into the area reportedly 

contained battery acid waste, consisting of hydrochloric acid or calcium hydroxide and dissolved 

metals such as lead, cadmium, nickel, and antimony. An estimated 100 to 200 pounds of metals may 

have been discharged. Battery acid waste no longer discharges from Building 476 into this drainage 

way. 

2.1.5 Site Screening Area 14 - Building 537 Discharge to F&gates Creek c- 

i, r..-. 

SSA 14 occupies an area of approximately 0.4 acres, and is located outside of Building ?37 upstream 

of Site 8 (NEDED Explosives-Contaminated Wastewater Discharge Area) in the north central 

portion of the facility (Figure 2-3). This SSA consists of a pipe leading from the building;, through 

which nitramine-contaminated wastewater was reportedly discharged to Felgates Creek. 

2.2 Results of Previous Investigations 

Previous investigation reports completed through the IRP for Sites 2,8, and 18, and SSA 14 include 

the following: 

0 Initial Assessment Study (IAS) (C. C. Johnson & Associates, Inc. and CHUM Hill, 

1984) 

0 Confirmation Study Rounds One and Two Reports (Dames & Moore, 1986 and 

Dames & Moore, 1988) 

0 RI Interim Report (Versar, 199 1) 

,/‘N 

0 Focused Biological Sampling and Preliminary Risk Evaluation Report 

(Baker/Weston, 1993 b) 
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,/ ‘--i 0 Round One RI Report (Baker/Weston, 1993a) 

0 Habitat Evaluation Report (Baker, 1995b) 

0 Final Closeout Report, Sites 2,9, and SSA 4 - Mine Casing and Debris Removal 

Action (IT, 1995) 

0 Relative Risk Ranking System Data Collection Investigation - SSAs 9, 10, and 14 

(Baker, 1995c) 

These reports have been generated in conjunction with the continuing development of the DOD IRP. 

Summaries of previous investigations are provided in the following subsections. L 
-- 

2.2.1 Initial Assessment Study 

, c--. 
The purpose of the IAS (C. C. Johnson & Associates, Inc. and CH2M Hill, 1984) was to identify and 

assess sites posing a potential threat to human health and/or the environment due to contamination 

from past operations. A total of 19 potentially contaminated sites were identified lbased on 

information from historical records, aerial photographs, field inspections, and personnel interviews. 

Each site was evaluated for the type of contamination, migration pathways, and pollutant receptors. 

The IAS concluded that 15 of the 19 sites, including Sites 2, 8, and 18, were of sufficient potential 

threat to human health or the environment to warrant Confirmation Studies. 

At Site 2 well installation and collection of groundwater, surface water, and sediment was 

recommended. Four wells were to be installed and four groundwater samples were to be collected 

at each quarter for four quarters. Samples were to be analyzed for mercury, zinc, and pH. In 

addition, four surface water samples were to be collected quarterly and analyzed for mercury, zinc, 

and pH. Three sediment samples were recommended and were to be sampled for t.he same 

parameters as the surface water. 

At Site 8 soil, surface water, and sediment samples were recommended. Two soil borings would 

be installed; the samples collected from these borings were to be analyzed for pH, TNT, RDX, 

HMX, volatiles, and the base neutral fraction of the semivolatiles. Two surface water samples were 
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to be collected quarterly for a year and two sediment samples were to be collected as well. The 

parameters recommended for soil analysis also were recommended for surface water and sediment. 

At Site 18 three soil borings were recommended. Soil samples from these borings were to be 

analyzed for pH, mercury, cadmium, nickel, lead, and zinc. 

2.2.2 Confirmation Study and RI Interim Report 

Two rounds of data were obtained during the Confirmation Study effort. The first round of 

sampling and analysis was documented in the “Confirmation Study Step IA (Verification), Round 

One” (Dames & Moore, 1986). The results of the second round of sampling and comparisons with 

appropriate regulatory standards were presented in the “Confirmation Study Step IA (V$rification), 

Round Two” Dames & Moore, 1988). The results of these field efforts were combined and 

summarized in the Draft RI Interim Report (Dames & Moore, 1989). This report was subsequently 

revised by Versar, Inc. (Versar) in 199 1 to incorporate comments from the former Technical Review 

Committee (TRC); now called a Restoration Advisory Board (RAB). The revised report is referred 

to as the RI Interim Report (Versar, 1991). The RI Interim Report recommended that further RI 

activities be completed at 14 of the 15 sites, including Sites 2, 8, and 18. 

,.“--.. 

During the Confirmation Study four wells were installed and three surface water and sediment 

samples were collected during the Round One activities. Metals were detected in groundwater, 

surface water, and sediment. Volatile organics were detected in the surface water, although at levels 

below criteria, and in the sediment. During Round Two activities four groundwater samples and 

three surface water and sediment samples were collected. Results were consistent with the results 

of the Round One analyses. 

At Site 8 two soil samples and two surface water and sediment samples were collected during both 

the Round One and Round Two portions of the Confirmation Study. Metals and low levels of 

organics were detected in all media; many of the organics were laboratory contaminants and 

common pesticides. 

,,“m. At Site 18 two surface water and two sediment samples were collected during the Round One 

Confirmation Study and three surface water and four sediment and soil samples were collected 
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during the Round Two. Organics, all of which were laboratory contaminants, were detected in 

surface water, soil, and sediment. Metals were also detected in all media; silver was the only metal 

detected above criteria in surface water. 

Monitoring wells installed at Site 2 during the Confirmation Study are still in existence. Well 

2GW0 1 will be incorporated into the groundwater monitoring network for the Round Two RI at this 

site. Wells include 2GWOl,2GW02,2GW03, and 2GW04 will be abandoned because they have 

been flooded. 

2.2.3 Focused Biological Sampling and Preliminary Risk Evaluation Report 

The Focused Biological Sampling and Preliminary Risk Evaluation Report (Baker/We$on, 1993b) 

summarized the results of a limited biological tissue, surface water, and sediment sampling effort 

conducted in October 1992. The primary objective of the sampling program was to evaluate the 

potential human health risk associated with consumption of fish and shellfish taken from select 

waters within WPNSTA Yorktown, including Lee Pond, Roosevelt Pond, Felgates Creek, and Indian 

Field Creek. 

2.2.4 Round One Remedial Investigation 

The results of the Round One RI (Baker/Weston, 1993a) indicated that further investigation was 

needed at all sites that were studied to better define the nature and extent of contamination 

associated with each site. Data indicate that surface soil, subsurface soil, groundwater, surface 

water, and sediment have been potentially impacted by past site activities. In this report, references 

are made to “control samples,” which are background samples collected during the Rouncl One RI. 

These should not be confused with the background samples collected as part of the comprehensive 

Station-wide background investigation conducted in 1994 (Baker, 1995a). The results of the Round 

One RI for Sites 2,8, and 18 are presented below. 
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2.2.4.1 Site 2 Round One RI 

The Round One RI at Site 2 consisted of groundwater, surface water, and sediment investigations. 

Figure 2-5 identifies the sampling locations. The following subsections present the analytical results 

for each medium and the conclusions made for Site 2. 

Groundwater Sampling Results 

Four groundwater samples were collected from monitoring wells 2GWOl,2GW02, 2GWO3, and 

2GW04 at Site 2. Only base/neutral and acid extractable organic (BNA) compounds, at very low 

concentrations, were detected in the groundwater samples. Nitrate concentrations ran,ged from 

nondetect to 470 micrograms per liter (pg/L). No volatile organic compounds (VOCs)$xplosives, 

pesticides, or polychlorinated biphenyls (PCBs) were detected. Figure 2-6 presents se& analytical 

results for organic compounds in groundwater at Site 2. 

The inorganic analyses performed on the groundwater samples provided the following results, as 

shown in Table 2-l: 

0 Unfiltered metals analysis of sample 2GW02-001 contained chromium (55 yg/L) 

and zinc (93.8 &L) above the state standard. The lead concentration (15.5 pg/L) 

also exceeded the federal action level. None of these compounds, however, were 

above the standards in the filtered metals sample. 

0 Zinc exceeded the state standard in the unfiltered metals sample from monitoring 

well 2GW03, at a concentration of 67.1 pg/L; zinc was below standards in the 

filtered metals sample. 

l The unfiltered metals sample 2GW04-00 1 contained concentrations of arsenic, 

chromium, and zinc above the state standard. Arsenic also was above the federal 

standard, at a concentration of 11OJ pg/L. The “J ” qualifier indicates that the 

reported sample concentration value has been estimated. Lead concentrations also 

exceeded the federal action level. Arsenic was the only inorganic detected above 
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standards in the filtered metals sample, at 74.8 pg/L; this concentration exceeded 

both the federal standard (50 pg/L) and the state standard (50 pg/L). 

0 The unfiltered and filtered metals samples collected from monitoring wells 2GW02, 

2GW03, and 2GW04 contained concentrations of several metals above Rfound One 

background levels. 

The groundwater analytical results obtained during the Round One RI activities were consistent with 

those obtained during previous investigations. 

Surface Water Sampling Results ; 
:- L 

Seven surface water stations were sampled during the Round One RI sampling activities. Figure 2-7 

presents select analytical results for organic compounds detected in surface water at Site 2. The 

organic analyses indicated the following: 

Di-n-butylphthalate (a common laboratory contaminant) was detected at low 

concentrations (1OJ &L or less) in surface water samples 2S\NO l-001, 

2SWO2-001,2WO4-001, and 2SWO5-001. 

Bis(2-ethylhexyl)phthalate (a common laboratory contaminant) was detected, also 

in low concentrations (7J pg/L or less), in surface water samples 2SWO4-001, 

SWO5-001, and 2SWO6-001. 

Acetone (a common laboratory contaminant), the only VOC detected in any of the 

surface water samples, was present in sample 2SWO4-00 1. 

Surface water samples 2SWO7-001 and 2SWO3-001, and duplicate sample 

2SWO3- 101, located farthest from the landfill, contained no detectable 

concentrations of VOCs or BNAs. 

No explosives, pesticides, or PCBs were detected in any of the surface water 

samples. 
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The inorganics analyses, summarized in Table 2-2, indicated the following: 

l The unfiltered copper concentrations in samples 2s WO l-00 1 and 2SWO4-,OO 1 were 

above the state and federal criteria. The filtered metals concentration of ‘copper in 

sample 2SWO4-001 also was above these levels. 

0 The unfiltered nickel concentration in sample 2SWO2-00 1 was above the state and 

federal criteria. The filtered metals concentrations in samples 2SW03-001, 

2SWO6-00 1, and 2SWO7-001 were above the state and federal salt water chronic 

levels. Previous studies had shown the presence of low concentrations of VOCs 

and pesticides, which were not confirmed in these analyses. L. 
<- L 

Sediment Sampling Results 

A total of nine sediment stations were sampled at Site 2. Figure 2-8 presents select analytical results 

for organic compounds in sediment at Site 2. Toluene, 2-butanone, acetone, (a common lalboratory 

contaminant), and carbon disulfide were the only VOCs detected in any of the sediment samples. 

Two BNA compounds, bis(2-ethylhexyl)phthalate (a common laboratory contaminant) and 

pentachloropenol, were detected in a few of the sediment samples at less than 1,000 micrograms per 

kilogram &g/kg). Aroclor-1248 was detected in the sample collected from the 6- to 12-inch interval 

of sediment sampling station 2SD06, but not in the 0- to 6-inch interval. The pesticide 4.,4’-DDE 

was detected in the sample collected from the 0- to 6-inch interval of sediment station 2SD08. The 

concentrations of Aroclor-1248 and 4,4’-DDE exceeded the National Oceanic and Atmospheric 

Administration (NOAA) effects range-low (ER-L) criteria. 

A few of the inorganic concentrations exceeded the levels found in the Round One bac,kground 

sediment samples, especially in the 6- to 1Zinch interval. Silver concentrations exceeded the 

NOAA effects range-median (ER-M) and apparent effects threshold (AET) criteria in five sediment 

samples collected from Site 2. Higher levels of inorganics were detected in the sediment samples 

analyzed during previous investigations. 
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Summary of the Round One RI at Site 2 

Groundwater does not appear to be impacted by organics. Only two constituents were detected, and 

both are present in the upgradient well. Inorganic concentrations were elevated above background 

levels. 

In surface water, no site-related organic contaminants were detected. Inorganics detected were 

typical of background concentrations. 

In sediment, bis(2-ethylhexyl)phthalate (a common laboratory contaminant) was detected in four 

samples (all detected concentrations were below 1 milligram per kilogram [mg/kg]). How’ever, this 

contaminant does not appear to be site-related because the highest concentrations here found 

upstream of the site. There also was a single pesticide detection at a very low estimated value 

(2.9 pg/kg). Toluene also was found in one downstream sample at a concentration of 1.2 mg/kg. 

Toluene also was detected at much lower levels at two upstream locations. 

,, ,...“, 

Based on the results of the Round One RI, a removal action to excavate and dispose of surficial 

waste and debris was recommended, followed by a risk evaluation. 

2.2.4.2 Site 8 Round One RI 

The Round One RI at Site 8 consisted of surface soil, groundwater, surface water, and sediment 

investigations. Figure 2-9 identifies the sampling locations. The following subsections present the 

analytical results for each medium sampled and the conclusions made for Site 8. 

Surface Soil Sampling Results 

Figure 2-10 provides select analytical results for surface soil samples collected at Site IL These 

results identified the presence of explosives in samples 8SO3-001 and 8SO4-101. No explosives 

were detected in sample 8SO5-001, the sample located furthest from the potential source area. 

Several BNA compounds were identified in all of the surface soil samples. VOCs, including vinyl 

chloride, 1 ,Zdichloroethane (DCA), 1 ,Zdichloroethene (1,2-DCE), 1,2-trichloroethene (TCE), 

toluene, and 2-butanone were detected in samples 8SO4-101 and 8SO5-00 1 at concentrations less 
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than 100 pg/kg. Pesticides were detected in sample 8SO4-101. No PCBs were detected in any of 

the surface soil samples. The concentrations of inorganics were comparable to those found in Round 

One background surface soil samples. 

Groundwater Sampling Results 

One groundwater sample was obtained at Site 8 using a HydropunchTM sampler. Analysis of this 

sample provided the following results: 

0 VOCs, including acetone (5J pg/L), l,l-DCE (25 pg/L), chloroform (35 ngL), 

1 , 1 , 1-trichloroethane (1, 1,l -TCA; 45 pg/L), and TCE (15 pg/L) were present in 

groundwater. The concentration of TCE exceeded the federal standaref 5 pg/L. 
- -- 

0 Explosives (13 pug/L HMX and 64 pgL RDX) also were detected in the 

groundwater. 

l Nitrate was detected in the groundwater at a concentration of 1,000 pg/I,. 

l No BNAs, pesticides, or PCBs were detected. 

Table 2-3 presents the inorganic concentrations detected in groundwater. In the unfiltered metals 

sample, the concentrations of chromium (163 pg&) and zinc (2 16 pg!L) exceeded the state standard. 

Chromium levels also were above the federal standard and the lead action level was exceeded. The 

beryllium concentration (4.5J pg/L) was above the federal standard of 4 pg/L. Several unfiltered 

metals concentrations were above Round One background levels. All of the concentrations in the 

filtered metals sample were below the standards and background levels. 

Surface Water Sampling Results 

Three surface water samples were collected from Site 8. No VOCs, BNAs, pesticides, PCBs, or 

explosives were detected in any of the surface water samples. Table 2-4 presents the inorganic 

concentrations detected in surface water. Copper concentrations in the unfiltered metals sample 

from 8SWOl were above state and federal criteria. The filtered metals concentrations were below 
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these criteria. Lead and nickel exceeded the federal salt water chronic level concentrations in the 

unfiltered metals sample 8SWO3; nickel also was above the state standard. The filtered metals lead 

concentration, however, was below this standard. Copper and nickel concentrations in the unfiltered 

metals sample collected from 8SWO4 were above the state and federal salt water chronic levels. The 

filtered metals concentrations were below these standards. Low concentrations of some VOCs and 

BNAs had been previously detected in the surface water collected at Site 8; these results were not 

duplicated during the Round One sampling activities. The surface water metals concentrations were 

consistent with those found in Round One background samples. 

Sediment Sampling Results 

Figure 2-l 1 presents select analytical results for organic compounds detected in sedim&t: at Site 8. 

The sediment samples did not contain explosives, pesticides, or PCBs. The only-V&s detected 

were acetone, methylene chloride, and carbon disulfrde (common laboratory contaminants). 

4-Methyl phenol was the only BNA compound detected in any of the sediment samples. Inorganic 

concentrations were similar to those found in the Round One background sediments. Lead and zinc 

were detected at concentrations slightly above the NOAA low effects range criteria in sample 

8SD03-001; lead was also slightly above NOAA standards in sample 8SD04-002. Mercury 

exceeded the NOAA ER-M and AET criteria in sample SSDOl-001. Previous invefstigations 

indicated the presence of other VOCs and BNAs at low concentrations that were not detected in the 

Round One analyses. 

Conclusions for Site 8 

Site 8 is a drainage ditch that received wastewater from the operation of Building 456 from 1940 to 

1986. There is no longer any discharge to the ditch, which is inundated at high tide. Thle highest 

contaminant detections were the explosives HMX and RDX. These constituents were detected in 

two of three soil samples near the ditch at concentrations in the approximate range of 1,000 to 

3,000 &kg. Explosives were not detected in sediment or surface water samples. The surface soil 

also contained numerous BNAs and some VOCs, most of which were reported as estimate:d values, 

less than 200 pg/kg. The highest VOCs were DCE and TCE, collected at a soil sample location 
.;. :, ,-‘-- midway between Building 456 and Felgates Creek. Two soil samples were collected at that location 

(8SO4), and the higher contaminant levels (32 &L TCE) were found in the deeper soil sample. 
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VOCs and explosives were detected in the HydropunchTM groundwater sample. Detected VOCs 

included TCA (45 J.&L) and TCE (15 J.&L), and explosives HMX (13 pg/L) and RDX (64 pg/L). 

No VOC contaminants were detected in surface water samples. Volatile contaminants (mainly 

acetone - a common laboratory contaminant) were found in sediments but acetone also was present 

in upgradient samples. 

Based on the Round One RI resuhs, it was recommended that further soil sampling for explosives 

and VOCs be conducted to delineate the extent of contamination around 8SO3 and 8SO4 and that 

monitoring wells be installed and sampled for VOCs, explosives, and inorganics to confirm the 

HydropunchTM results and delineate the extent of contamination. 

2.2.4.3 Site 18 Round One RI :- I 

The Round One RI at Site 18 consisted of surface soil, groundwater, surface water, and sediment 

investigations. Figure 2-12 identities the sampling locations. The following subsections present the 

analytical results for each medium sampled and the conclusions made for Site 18. 

Soil Sampling Summary 

Six soil samples were collected at Site 18. Analysis of these samples indicated that coplper, zinc, 

and arsenic concentrations exceeded Round One background levels in several samples. These 

results confirm those obtained from previous investigations. Soil sample results for morganic 

analyses are presented in Table 2-5. 

Groundwater Sampling Results 

One groundwater sample was collected from Site 18 and was analyzed for unfiltered and filtered 

metals and hardness. Table 2-6 presents the inorganics results. Cadmium, chromium, lead, mercury, 

and zinc were present in the unfiltered metals sample at concentrations exceeding the state standard. 

The levels of unfiltered cadmium (12.6 pg/L) also exceeded federal standards. The concentration 

of unfiltered lead exceeded the federal action level, and unfiltered beryllium (7.55 pgL) exceeded 

the federal standard. The filtered metals analysis showed concentrations of these inorganics below 

the above-referenced standards. 
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Surface Water Sampling Results 

Five surface water samples were collected at Site 18; the inorganic results are presented in 

Table 2-7. The results show that there are no inorganic concentrations above the state and federal 

criteria in the samples collected at downgradient station lSSWO2 and upgradient station lSSWO6. 

Copper and zinc concentrations were above the federal salt water chronic levels in both the 

unfiltered and filtered metals samples collected from stations 18s WO 1, 18s W04, and 1 SSWO5. 

Sediment Sampling Results 

Ten sediment samples were collected at Site 18. Beryllium was the only inorganic that was detected 

above background levels. The antimony concentrations in samples 1 SDS0 l-002 and l$D06-002 

exceeded the NOAA ER-L range criteria. The inorganic concentrations in sediment-were similar 

to those found in previous investigations. 

Conclusions for Site I8 

Site 18 is a ditch north of Building 476 that drains to a tributary of Lee Pond. The ditch reportedly 

received battery acid discharges. Several pounds of metals are estimated to have been diischarged 

between 1940 and 1960. Soil contains arsenic and zinc at concentrations above Round One 

background levels at four sample locations, lead at two locations, and copper at three locations. 

Sediment samples in the ditch also exceeded background inorganic concentrations for beryllium at 

only one location. Copper and zinc in surface water exceeded the state and federal criteriaL, but not 

at the farthest downstream sampling point or in the branch northeast of Building 476. Grotmdwater 

samples showed that no filtered samples contained inorganic concentrations that exceeded state or 

federal criteria. 

Based on the Round One RI results, it was recommended that a risk screening, followedl by a no 

further remedial plan, be implemented at Site 18. 
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2.2.5 Habitat Evaluation Results 

This section summarizes the results of the Habitat Evaluation (Baker, 1995b) that was csonducted 

for the aquatic and terrestrial habitats at Sites 2,8, and 18. Sites 2 and 8 are located in the Felgates 

Creek Watershed and Site 18 is located in the Lee Pond Watershed. Although SSA 14. was not 

included in the Habitat Evaluation, it is located immediately upstream of Site 8 (Figure Z!-3). 

2.2.5. I Site 2 Habitat Evaluation Results 

Four different habitats are present in the vicinity of Site 2. These include deciduous upland forest, 

an ecotone or transition zone along the edge of the disposal area, an open area on top of the disposal 

area, and wetlands along the tributaries to Felgates Creek. 
L- 2 

-- 

Upland forest is present along Turkey Road and on the higher ground to the east and west of the site. 

Beech is dominant in some portions of the upland forest. In other areas, beech is mixed with tulip 

poplar, white oak, and loblolly pine. The understory in this forest consists of pawpaw, dogwood, 

persimmon, holly, and sourwood. There are no vines growing in the upland forest. Vegetation on 

the forest floor is sparse and species that are present are typical of acidic soil. These species include 

beech drops, cranefly orchid, partridgeberry, Christmas fern, and ebony spleenwort. 

Between the open area at Site 2 and the wetland, an ecotone or transition zone is presem. This 

ecotone area includes a variety of trees, shrubs, woody vines, and herbaceous plants, none of which 

is dominant. The following trees are identified in the ecotone area: post oak, southern red oak, 

sourgum, persimmon, ironwood, sycamore, sweetgum, loblolly pine, black walnut, and black locust. 

Young trees and saplings in the ecotone are mixed with shrubs. The following shrubs were noted at 

Site 2 during the habitat evaluation: pawpaw, wax myrtle, coastal plain willow, groundsel-tree, 

slippery elm, juniper, privit, and princess-tree. 

Three species of woody vines are also present in the ecotone. These include greenbriar, Japanese 

honeysuckle, and sand grape. 
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Herbaceous annuals and perennials are also common in the ecotone, particularly along the: edges of 

the open area. The following species were identified during the habitat evaluation: thimbleweed, 

peppermint, aster, tall goldenrod, curly dock, dog fennel, ladies thumb, blue mistflower, pokeweed, 

crownbeard, slender bush clover, and field thistle. 

The middle of the Site 2 area is an open field, which is kept roughly mowed. There are no trees, 

shrubs, or vines growing in this open area, and grasses are clearly dominant. These grasses are 

mixed with few herbaceous annuals or perennials, probably because the area is regularly mowed. 

Slender bush clover, field thistle, and blue mistflower were identified in the grassy, open area. 

The wetland regime at Site 2 is somewhat complex. Wetlands are present along both tributaries to 

Felgates Creek that flank the disposal area and along Felgates Creek itself. These wetlan& represent 

three different sub-habitats. _ 

The wetland to the south of the disposal area between Turkey Road and the rail line was formed 

when beavers dammed the eastern tributary of Felgates Creek. This wetland is classified as a 

palustrine, scrub shrub wetland. Stressed and dead trees still stand in this wetland area. Seaside 

alder and groundsel-tree are growing among the dead trees. In one portion of this wetland, cattail - 
is the dominant forb, while lizards tail is dominant in other areas. Various rushes and sedges are 

also present. Additional wetland vegetation, including the following, was found in the palustrine 

scrub shrub wetland: jewelweed, clearweed, hop sedge, arrowhead, and black rush. 

The wetland downstream of the palustrine scrub shrub wetland and the wetland to the west of the 

disposal area are both classified as palustrine forested wetlands. In these areas upland forest is 

present to the edges of the lower wetland areas, which can be delineated by topography and wetland 

vegetation. Wetland trees in these areas include red maple and sycamore. Shrubs are not present. 

Wetland vegetation identified during the habitat evaluation included the following: jewelweed, 

clearweed, arrowhead, and lizards tail. 

Trumpet creeper and dodder, a parasitic plant, are also growing in this wetland. As the .tributary 

flows from the wooded area into Felgates Creek, sedges, rushes, and cattails appear. These 

palustrine forested wetlands grade into estuarine wetlands where the tributaries meet Felgates Creek. 
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The wetlands along Felgates Creek are estuarine and consist primarily of tidal saltmarsh. Spartina 

is clearly dominant in these wetlands and is mixed with groundsel-tree and other salt marsh shrubs 

in the intertidal scrub shrub wetland. 

Because of the varied habitats present at Site 2, avifauna observed at the site was abundant and 

diverse. Sixteen different species of birds were identified during the habitat evaluation, even though 

field work was conducted in the afternoon. Birds noted at Site 2 included the following: common 

crow, robin, blue jay, Carolina wren, Carolina chickadee, red-bellied woodpecker, catbird, cardinal, 

common grackle, alder flycatcher, bay-breasted warbler, white-breasted nuthatch, yellow-bellied 

sapsucker, turkey vulture, wild turkey, and phoebe. 

Evidence of four mammal species was also observed during the habitat evaluation. W$itetail deer, 

beaver, raccoon, and groundhog were all feeding and/or living at Site 2. One reptile; the box turtle, 

and one amphibian, the green frog, were also found at Site 2. 

2.2.5.2 Site 8 Habitat Evaluation Results 

Two habitat types are present at Site 8, deciduous upland forest on the higher ground and mixed 

forest in the vicinity of the drainageway. Salt marsh, dominated by spartina, is also present beyond 

the drainageway in Felgates Creek. 

Trees are dominant in the upland forest, although no species is clearly dominant Beech, white oak, 

tulip poplar, southern red oak, and southern sugar maple were all identified in the upland forest at 

Site 8. The understory of this forest is made up of holly and mountain laurel. Only two forbs, 

partridgeberry and Christmas fern are present on the forest floor. 

A mixed forest is present along the drainageway. The following trees, none of which were 

dominant, were identified in this mixed forest: beech, loblolly pine, sweetgum, silktree, sour-wood, 

red maple, Virginia pine, and sycamore. 

The mixed forest also has a variety of species in the understory. These species include the 

following: juniper, holly, redbud, pawpaw, wax myrtle, groundsel-tree, blueberry, and swamp rose 

mallow. 
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In addition, six different woody vines are present in the understory at Site 8: poison ivy, Virginia 

creeper, bullbriar, trumpet creeper, sand grape, and wild grape. 

Although the drainageway is not officially classified as a wetland on the National Wetland Inventory 

(NWI) maps, wetland vegetation is present. Three wetland forbs were identified: sens:itive fern, 

water pennywort, and clearweed. These wetland forbs constituted the primary forbs in the ,area. The 

drainageway leads to an estuarine, intertidal, emergent wetland along Felgates Creek. 

Only four birds were observed at Site 8, perhaps because the habitat evaluation was conducted in 

the late afternoon or because most migrants had already passed through the area when the habitat 

evaluation was conducted. A great blue heron was feeding on Felgates Creek, and a robin, blue jay, 

and a Carolina chickadee were present in the mixed forest. Signs of two mammals, GLitetail deer . 
and squirrel, were also observed. No reptiles or amphibians were noted at Site 8 during the habitat 

evaluation. 

2.2.5.3 Site 18 Habitat Evaluation Results 

Currently, Site 18 is a drainageway that appears to be a natural stream in some areaLs and an 

excavated trench in others. From the amount of erosion present in portions of the drainargeway, a 

good deal of water appears to flow through the area during storms. During September, when the 

habitat evaluation was conducted, water was present in the drainageway. 

Site 18 is surrounded by deciduous forest. The dominant species and makeup of the forest are 

dependent upon the topography. Upland species are present on the slopes and lowland species are 

present along the drainage ditch. 

In the upland forest, beech, tulip poplar, and white oak are dominant. Dogwood and holly are 

present in the understory. Christmas fern is the dominant forb in the upland forest, and 

partridgeberry, violet, grape fern, New York fern, broad beech fern, and ebony spleenwort are also 

present. 
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Beech and tulip poplar are also growing in the lowland areas adjacent to the drainage ditch., but they 

are not dominant. Instead, they are mixed with the following species: sweetgum, lobllolly pine, 

ironwood, sycamore, swamp chestnut oak, red maple, and bittemut hickory. 

The understory in the lowland forest is dominated in some areas by pawpaw. Wax m.yrtle and 

beautyberry are also present. Vines occurring in the area along the drainage ditch include: Virginia 

creeper, sand grape, and muscadine grape. 

Forbs found in the upland forest also occur in the lowland areas. In addition, wetland vegetation is 

present along the drainageway. Two species in particular, golden ragwort and clearweed, were 

identified. 
:- I 

Avifauna were not abundant at Site 18, perhaps because the habitat was evaluated in late afternoon 

when birds are not as active as they are in the morning and in the evening. Five species were 

identified at the site: Carolina chickadee, blue jay, common crow, robin, and red-bellied 

woodpecker. 

No mammals were observed at the site, nor was any mammal sign noted. However, based upon the 

habitat present, whitetail deer, raccoons, opossums, and squirrels would be expected in the vicinity 

of Site 18. 

One reptile, an adult male box turtle was found at the site. Adult green frogs were also ‘observed 

living in the drainage ditch. 

2.2.6 Removal Action and Confirmation Sampling at Site 2 

A removal action was conducted at Site 2 from September through December 1994 (IT, 1995). The 

main objectives of the removal action were to removal all surface and near surface wastes from the 

designated areas at Site 2 and to restore the site to pre-removal action conditions. Based on 

historical photographs, waste disposal appears to have been limited to the perimeter of the site. 

Wastes removed from Site 2 included large concrete masses, asphalt, high efficiency particulate air. 

(EPA) filter drums, scrap metal, empty drums, miscellaneous construction/demolition debris, 
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batteries, and unexploded ordnance (UXO). All ordnance items were certified inert either by the 

UXO superintendent, were transferred to the NEDED laboratory on site and verified as inert, or were 

transferred off site by the Station explosive ordnance demolition (EOD) staff for final disposition. 

Upon completion of the removal action, confirmatory soil sampling was completed at dlesignated 

locations at Site 2. Forty samples were collected and the locations were field located through 

surveying. The confirmatory sampling was conducted to develop a database from which a 

determination as to further RI/FS and remediation activities would be made. Confirmatory sampling 

locations are presented on Figure 2- 13. Each sample was analyzed for the following parameters: 

0 Target Compound List (TCL) volatile organics 

0 TCL semivolatile organics 
:- L 

TCL pesticide&CBS 
-: 0 

0 Nitramine compounds 

The samples were collected after all excavation activities were completed and prior to any 

backfilling. Each sample that was taken from within a waste removal area was obtained from the 

base of the excavated area, at a depth of 0- to 64nches. In addition, a number of designated samples 

were located outside the designated limits of excavation. In these cases, the samples wlere taken 

from a 0- to 6-inch depth. If any backfill was required in these sample locations, the samples were 

taken prior to placement of any backfill materials. Each sample was collected using stainless steel 

hand tools that were decontaminated between each sampling event. 

Confirmatory sample results were received in Contract Laboratory Program (CLP) data packages. 

Data validation activities were then completed for each sample. Validated analytical results are 

presented on Table 2-8. 

VOCs were not detected in the confirmatory samples. SVOCs, predominantly polynuclear aromatic 

hydrocarbons (PAHs), were detected in the majority of these samples. Three of the confirmation 

samples (2-SS 1,2-SS2,2-SS7) exhibited total SVOC concentrations exceeding 100 mg/ikg. 
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Low levels of n&amine compounds (less than 3 pg/kg) were detected in two samples (2-SS 114 and 

2-SS 17). Pesticides were detected in several samples at low concentrations consistent with Round 

One background concentrations. Aroclor-1254 was detected in nine of the confirmation samples. 

At two of these locations, concentrations of Aroclor- 1254 exceeded 1 mg/kg (2-SS 17 at 6.2 mg/kg 

and 2-SS 11 at 1.9 mg/kg). 

Inorganics were detected in all confirmatory surface soil samples. Analytical results indiaated that 

there is no contaminant source or discernible pattern of inorganic contamination. The majority of 

inorganic analytical results fell within Station background levels. 

2.2.7 Relative Risk Ranking for SSA 14 

A Relative Risk Ranking Data Collection Investigation was conducted at SSA ;14’ during late 

October 1995 (Baker, 1995c). The objective of this effort was to gather contaminant, pathway, and 

receptor information to be used in the Navy’s Relative Risk Ranking System. Prior to this 

,.” -., investigation, no samples had been collected at SSA 14. 

Surface soil, surface water, and sediment samples were collected at SSA 14. All samples were - 
analyzed for nitramine compounds. Sample locations are presented on Figure 2-14. Analytical 

results are presented on Table 2-9. 

Explosives were detected in one surface soil (HMX and RDX), one surface water sample (HMX, 

RDX, and amino-dinitrotoluene (amino-DNTs), and in one sediment sample (HMX). 
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TABLE 2-1 

ROUND ONE RI 
SITE 2 

INORGANIC CONCENTRATIONS (p@L) IN GROUNDWATER 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

~Aluminm (ciii I 35.oou I 37.7ou I 78.aou 1 _ 

150 I t 50 i 590J 1 39.6OJ 1 11.405 t; 

I 1 1 I D.UU U 1 6AO U 6.OOU 

Copper ~11~0-1 1,000 1 1000 1 8.46 1 16.90 I- 6.60 1 

I I I 19.00 u 
[Lead I 1s I 1’ .50 -1 3.60 J 

Mansanese(dii/ I I I 2.tiu 1 4 
Mercury I 2 I I 0.05 
,Meruny (dissdved) I 0.10 u I 0.10 u O.lOU 
Nii I loo 34.80 1 18.OOU 1 

0.10mrl 

Niiel kiiid I 18 .OOu 1 18.OOU 1 18.60:: 
Potassum I I 53OOJ’ .I 8,4OOJ’ I 26.700’ 1 2~ 
Pohsium (&sotved) I I I I 4,830; I 7,840’ I ~2o.lW’ I ---* ‘19 loo 
Sdti I 50 1 __I I 10 I 2.OO’uJ I 2ooUJ I 26Ow 1 2.00 UJ 

n (dissdved) I I I 20.00 UJ I 2.OOu I- 2OOlJJ 
I I 1 

1 
[Sihfer loo 6.OOU 1 62 -_. _.- _ 

I 6. 

I 

I 2 . 2.00 

ed) 2.oOU I P.OOU I s.tilJJ I 
6.OOUJ 1 38.5OJ’ 1 14 

1 I 
.QOJ 1 

! I 5.000 1 50 
ksdved) I I I 

pitlatss I 10.000 I I 1 
14.OOUJ I ll.io UJ 1 13z5o-JJ 1 iij 

5.000 470 1 270 1 170 I 1OOu I 

Shaded cells indicate ctxv~ntratiorr exceeds one or more ARAAS. 
(a) Exceeds VGS. 
(b) Exceeds federal action level. 
(c) Exceeds federal SMCL 
(ciJ Exceeds federal MCi and VGS. 
(e) Exceeds federal SMCL and VGS. 



TABLE 2-2 

ROUND ONE RI 
SITE 2 

INORGANIC CONCENTRATIONS @g/L) IN SURFACE WATER 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

2@0U 4205 

41.40 1 30.00 

535oJ 1 30.403 
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TABLE 2-3 

ROUND ONE RI 
SITE 8 

INORGANIC CONCENTRATIONS @g/L) IN GROUNDWATER 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 



TABLE 2-4 

ROUND ONE RI 
SITE 8 

INORGANIC CONCENTRATIONS #g/L) IN SURFACE WATER 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

VWQS 1 CWA 4SWO2-Wl 4swowm 4swo4-oo143wo6-001 

IcdwaImefla I 

67OJ 40.600 2SJ Sag 

-Y I I 44mooV u.oou 1 44.00 u 44.w u 

I uBou umv 

Ikseclh 
I 

I I lSOt?6 I 260J 3.3OJ 

I 1 G?zov 1 66.oov I 114v I 692OlJ I 3s.oOv I e1.4Ov I 3s.oou 

IArranlcwsohaI I I 1 2105 1 3.10 1 200UJ 1 2OOW I 2O.WV.l 1 24.05 ~1 26OJ 1 II 

Barkim I I 2om 243 1 31.60 61.60 29.70 

-(difsdved) I 1-J 6126J 30.70 J 26.70 J 36.40J 

x)U 220’ I ll)oU i.MU 1Mli SayIlium I I 1.l. , ~~~ , ..-. , _... - , ._.. - 

1mv I 1mu I 1.00u I 1mv I 1mu I I.001 

-(dissolvsd) I I- -7 ~_ j6.6~ , _..... , 

I 1160 I I 8mu I 46m 

I 1 emu 6mu 6.06 V em v 6rnV 

ccban I 2520 t 6.OOU I 6.OOV 1 6.OOl.J 

Itin@Sssoho I I I 31.66 I 521) I 107 I 5o.w I 

I 446 147 667 

I I O.lOU I wou I O.lOU I O.lOV I O.lOV I O.lOU I O.lOV I 18mvl 

I 2wlJ 2fMv 20.00 w 
1 6.OOu 1 6mU 1 6.oQU 1 6mV i 6.CQlJ 

I 
.- ~~ --# I I 

6.OOV 1 6.6OW 6.00 w 6mW 6rnW 

997lxy) 1 4SgqJ 4,666 J 12,600 J =mwJ mm0 

I 1 -1 1D10mo I 45 1 --- ------ .,7OJ 4.766 J 11,600J 256OmoJ’ 

I I2oow 2.oow 26Ow 2oow 2oow 

20.00 a 2.OOw 200w 26Ow 20.60 w 

Vanadm I 6.06 U 37.60 J 6.06 W 6.00 VJ 6.46 J 6.4OV a. ___ 

Vaachim(@s4Wedj 6.OOV 6rnU 6rnU 6.00 V 10.40 6.OOU 7.10 620 

zhlc -4% llOB6 61.10 a,66o:G* 57.10 v ‘&+j&l$~> 36s v 27.sov so.70 6Ox)oU 

==(--a I 6.00 U 30.40 19.10 13.60 9.80 6.10 6,OO U e20 



TABLE 2-5 

METALS CONCENTRATIONS FOR SOILS COLLECTED DURING THE ROUND ONE RI ACTIVITIES 

SITE 18 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

/Copper 3.2 9.5 * I 1.9 12.6 * 
' 

ILead n 8.500 J I 
[Iron 6990 11500 

12.9J 

~~ - 
14600* 8920 r 56 

6.3OOJ 27.1OOJ*I 11.2OOJ 1 27.5OOi;;I 

IManganese 1 27.9OOJ 27.2OOJ 
I [ 0.06U 0.07 

24.1 28.6 25 34.1 23.4 i 4 

IZInc 1' 26.4 * 29.6 l I 8.9 I 
110 * I 31 



. . 

TABLE 2-6 

ROUND ONE RI 
SITE 18 

INORGANIC CONCENTRATIONS @g/L) IN GROUNDWATER 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

.SlTE ID 
-ANALwE 
Alnninum 

Federalj Federal VGS 18HP01-001 
McLlsMa 

I 200 

[*per (diived) 

1 Lead (dissoived) I I I I 9205 1 

Shaded cell indicates concentrathn exceeds aw or more AFWb. 
(a) Exceeds VGS. 
(c) Exceed3 federal SMCL. 
(d) Exceeds feded MCL and VGS. 
(e) Exceeds SMCL and VGS. 

i 

. 



TABLE 2-7 

ROUND ONE RI 
SITE 18 

INORGANIC CONCENTRATIONS @g/L,) IN SURFACE WATEk 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGIiNIA 

Shaded cell indicates concentration exceeds one or more ARAFts. 
(c) Exceeds both WQS and CWA criteria. 



TABLE 2-8 

REMOVAL ACTION 
SURF’ACE SOIL CONFIRMA TION SAMPLE RESULTS 

SITE 2 
; -..-. + : .:~~ - 

Volstlle Parameters 
_ . _ _ . . -. . - 

Chloromelhane . . 
Bromomethane . .-. -.-. e-d 
vlnyl chloride .,_ ,, ,_.- . . .-.... -.,.- . 
Chl+ot~thane .- .-- ^._._ ..,. - 
Ms$yle~ne~r$lorlde -. ..--.- 
Acetone ,--._..._-.--. -_-.---.- 
Carbon dlsdflde . ..I. .__. .^^.---e--^^. 
l,l+hlqrqethene ..--. .- 
t.~&hloroethane ._.. _.. ---- .., 
@-Olc$omelhrjne (total) . .-- 
Chlqmfomt *.-......-.-.-I_ 
t,Qlchloroethane . ._ _..^_ 
P-Butanke A. -.. ..a. ------. 
irt ,t ~~rt~loroethane 
Carbon letrachlonde 

--. . . . . 
. . . . . . ..- e-m.- 

Vlnyi acetate .- ,.._... ..--..-.. 
Bmmodlchloyomethane . . . . .-... -.--_ 
j ,g-blc+pwane . ,- -. 
cls.l.3Dlchloropropene .,.. . . . . . . . . ..- -.-.- 
T+hton+hene .- _._-.---- 
@omoohlommethane~~~ -. . . . ..- ---. 
!,t ?;Trlchloroelhane . . . . . ---- 
t3enrene _---- 
bans:1 $Kzi$%propene . . . ...’ I- .A.-.-- 
El~fOfTll ,._.----- 
4.Methyl-2-pentanone . . -. .- -.- 
2,flexanone - -.... _- -.---. 
telra&hloroelhene ,. . ..-- 
l ,t ,2,i.fetrachloroemane .- ._..... - ..-. .- 
Toluene ,. _.___ _ ..-- ---.. - 
Chlorobentene . . .--._... -.--. 
EthWn=ne _ _... _.. 
Styrene . . . 

-“’ Xyienes. (total) .,. .- ---,. _“. 

. . 

_. 

. . 

. . . 

_:. 

.“.--..$ ..-....-,‘-- i2uI 
12u I 11 ~- ~.- 

-_ -.....- 
fEu 9eJ 45 6W -_--a.. - 
12u 1lJ 13 1lU 

12u 12u 12u 1lU ---. me- 
12u 12u l2U -GU 12u 

..-.--me.- 
12u 12u 12u 11 ----. .-__I -a- 
12u 12u 12u 1 -.-I..-. 
12u 12u 12u 1lU 1: 

--- 
12u 12u 12u 11 

--- 
12u 12u 12u * 11 

--. - 
12u 12u 12u 11 e.-..------- 
12u 12u --.-.-... 
12u 12u 12u 1lU 1 -..--. -- -- ---. 
12u 12u 12u 1lU . . . . . ..-- . YF-F-X- _,” --.- -*...------*---. 
12u 1plJ 12u 1lU ,.-., -... .*.-.a ._I- --I---- T. 

:” I 

’ srmplg Date: 1 l/l&94. AnrtyTih Date: 1 l/2%94. 

Concentration units: microgram(s) per kllogram (uglkg), dry weight basis. 

Notes: U . Compound was not detected, has been reported at the Contras Required Quantllallon Ltmil (CRCIL). 
E-Compound detected In the assaclaled method blank. 
J . Compound detected below the CRQL and reported as esllmated. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 

..I_. -_, 
Chtoromethane 
kokomeihark, 
Vinyl chlorkle . . - . . 
~hloroethane 

. _ . . ,...-.- “_. __-___ 
‘firem.eie chi;;iie --.--._ .-,.. -485- I 

485 ! 485 . _ ._ .-..- .-. .--_ _ - I 
Acetone 12u 5Eu 12u .-. .-. --a-..- _-.- .- ^__..____ 
Carbon dtsulflde 12u 12u 12u .._ we..-..... .-. _.___.___ _,__ 
1.1.Dtchloroethene 12u 12u 12u - .“.-..m . . .._^_ . ..-- __-____ 
1 ,l ~Dlchloroethane 12u 12u 12u - --- .-..-. .-..... . .---- -__ 
1,2-Dlchlomethen~-(total) 12u 12u 12u ---. e--- . . . ..-.- -- 
Chloroform 12u 12u . . . . . ..-.-.. 1._-.-. ---. _____ 1g 
1,2-DkWoroethane 12u 12u 
~$ta”oni 

.-- . . . . . --..-.--. 12y 
9BJ 9w low . . _ . . . . _.--., ..-- --., 

,l,l.?!,-frlchloroethane 12U 12u 12u - . . . . . .-.-.-.. a--- 
Carbon tetrachlorlde 12u 12u 12u . . . . -...--. __...--- . .._- - _.--_. 
Vlnyi acetate 12u 12u 12u .1. .---. ..--. -- -.-- ___-..-_____..___ 
Bron+ici$oromethane 12u 12u ----72u . . . -.-.-.. .._.. ..-_.. .--_--_..-. ----.I.--. 
1,2-Dl~t@propane mJ -.-__ .--- 12u 12u ’ . . . ..--. ..I ..----- 
cls-1.3-Dlchtoropropene 12u 12u 12u ..* . . . _ t.. .._--. -__--_- -- -.- 
?$@roethene 1J 12u . -. ..-. -...-- .-._ -.--- 12u 
Dlbromochloromethane 12u jz- 12u --._ .._. . _ _--_-.---- 
~,l$%ichloroethane 

.---- 
12u 12u 12u ,. _. ----_..- _.---,- ._.-_-_-____- 

Benzene 21 12u 12u 

. . -. ..-. ---we.-.- - 

P-Hexanone _ -.. - --- ..-..- _-..-.- 
fetrachloroethene 

--_.- 
1lU 12u 16U 16U 

#c-V t 1lU 12u 16U 16U 
485 

FJ 12u 781 12u 1t -. 
12u 12u 1lU 12u 65 35 
12u 12u 1lU 12u 16U 

rsu- 
1% 

12u 12u 12u ll!? 
12u 12u 11u 1% 1% 

lS!J 
16U -.^^-- 

12u 12u 1lU 12u 16U 16U ._--~- 
12u 12u 1lU 1% 16U 16U _-.---_ ._..-..-- 
785 9w 6W 8!x..-------~~~ 16U 9w -----_-- 
12u 12u 1lU 12u 16U 16U -.- -- - -.--. 
12u 12u 1lU 12u 16U 16U --^- ---..-... ._--... 
12u 12u 11u mJ .~!x.-~..---..~su..‘. 
12u 12u 1lU 12F 16U 16U -- ---. .-----.-_.- -- 
12u 12u 1lU 12u 16U 16U em-..- --- ..--- 
12u 12u 1lU 12u 16U 16U --.--- 
12u 12u 1lU ‘2U -____ 16U 16U 
12u 12u 1lU 12ii- 16U rsii- 

<2u 
-I_---- 

12u 12u IlU 16U 16U -..- 
12u 12u 1lU 1% 16U 16U ---. -.--_ 

12u 1lU 12u 16U 16U ---- 
12u 1lU 12u 16U 16U 
12u 1lU 12u 16U 166 

~ ‘. -“-.‘.?=t r 7: Pi i,?F%z-,-?z%-?,... _“. ---.....-T.Z-- -.--.--- 

Votatlle Psrameterr 

Styrene 
I( Xyienes’~ioial) _ -, _ 

, :. :::la~-l:l_:l’-‘^‘:,?2ij’ :_._ _I ---.-- i5tiT-“-;ij---- 
* x.. -.Ycc >’ “, _, _. ^ .._... ___.. .,. _ . --..- 

’ sampla bate: I wm4. Allslyslr oatr: 1 mt23!%4. 

Concentration units: microgram(s) per kllogram (uflg), dF/ weight basis. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quantltatlon Llmlt (CRQL). 
f%Compound detected In the associated method blank. 
J - Compound detected below the CRQL and reported as estlmatdd. 

PagO 1 



TABLE 2-8 

REMOVAL ACTION 

SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

2-Hexalwna 
. . ..__ m-e-. 

Tow-men0 

color: u . canpovnd ~a not d~todsd, ha0 bon mpoftod at me Contract R0wk-d Cuantitalion Llmn GWC). I. 
J . canpbvnd dotoclod b&w Itto CRCt. and topoftod a0 Oollmabd. 

I’,. ,‘:” 



TABLE 2-8 

(j l,bDbhbmetharm 1 

Sam Is tdentlftoation~ -- .-.. P.. - .-.-..- --- --... 
-..---.-- - - .A??:SS~ f’ O&S&j’7 I 02.$!j-18 024X3-19 ___ 02-55-20 02.ss-2oD-’ -.-.. _- 

I”” IIU 12u _--.m...“.- 12u 13u 12u 12u 
IOU 12u 15u 12u IiU IN - 1zu- ---.--- 13u 12u -.--: 12u 

12u liiir 12u -7lU 12u 12u 13u 12u 
It+ 

12u 
12u IIU 12u 121 13u I 12u ( 12u I 

15tJ 12u IIU 12u 12u 31 12u 12u : 
IStJ 12u IIU 12u 12U 51 12u 6J 
15tJ 12u 1lU 12u 12u 13u 12u 12u ,’ 
IIU 12u Ill! 12u 12u 13u 12u ml -~ 
ISU 12u IjtJ 12u 12u 13u 1 12u I 12u . . 
ISU 12u IlU 12u 13 -mu I i211 ’ .**a .-- .-- I‘” 
ISU 12u IIU 12u 12u 13u I 12tJ I 12u 

RI 4llf 49,1 401 I 12u I IrJtJ I 12u I ISU I 1 13u 1 12u-1 12u 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 

._-. . _.. .._ -_--- - __-. 
P-Butanone 12u IOU -.. . ._-__-_____ 
t,l.lQtichbrc-athans --rnti IOU .” ._..-._..--. .--. 
Carton telmchbrlde 

I- 

12u IOU . . . . . 
iIf@ &ate 

..--.-.. “. ._^__. .--__- 
12u IOU 

-- . .- .-.. .a” 
12u 15u 12u 

-- 
IIU ” 12u 12u 

12u 
13u 1 BJ IW 

16U 12u IIU 12u A..,. I .A., ’ IF 
12u IbU 12t4 IIU 12u 1pJ ._” .-- l.i” 
12u ISU 12u IIU 12u IKtJ 13u ) 12u I 12u ., 

12u IIU 
-- 

12u 

I -I” 1OU I 12u- I I 
--.._- 

t!?u it11 

. ---...-._ 
II Chlorubantene 

-I._-. . , ..--. i2?j--I; 

II 
2-tj~xa~ioni 

.-_. _“. ._... ..- -- 
. ..- . . . . . . -.. 

fetracidomethene 
..---. 

I 
_..” . . . . ..-I- 

n 

“. ..-. __-_“_._. -.. _-“_ 
Elhylben2ene . . . . ..--. .-.-“_.... . . . . . .- 
SlVnme .I .-.._... -..._ -- 

I 
. . . . . . . 

Xylenes,(tofalJ :7.-I-.-- -..-..- ------:: 

’ Sbq~Ia Dan: 11I1464. #.-+h Dsle: C1/K1.1?tV4. 
Concenlmtlon unlls: mtcmgram(a) per klbgmm (ulykg), dy weight basis. 

g&s: (I. f!!-mA w.. ml r(atadd hr. hrrn rsrmr(d ., els Pnnlrrd clMdM.4 h,.“(lhllrn I ImH Ir9a-M , -“...*-“..- ..-- ..“. --*--.--, ..-” -“-.. .“r-..“- “. . ..” -” . . . . --. . .“y’..v” w”“..,l.“..“., . ..*.*.. \-, *--,. 
J - Compound detected b&w the CROt. and reported as estlmsted. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CON?IRMATION SAMPLE RESULTS 

SITE 2 

:..-.:---7-e 
-.. ..-, . . . . .._. .” .-...-.... 

Volatlta Parameters 

Emmomethane 
“ht.4 ,.8&vua 

_-_.-- 
fi.ietti&ichlorlde I I 385 

Carbon disulflde ..~ 

--. . . . ..__._.- --- 
1,2-DlchIompropane 12u --.- . . . . ..-_. h 
cls-1 3.Mchlompropene -.. ..!..” .-...“... -- 12u 1 
Trkhlomethene . . . . ..--.. I.-.. 12y 13u I 
Dlbmmochlommethane 12u 13u 12u 

Bmmofonn 

-_ -.- 
12u --“” .-- 

12u -w--v 
12u . ..-- 
12u 

~f4-ti&t-2-pentanone 
-- ~ 

-----r-y 12u -r 13~-~~ 

II 
.;-.-;.--.. . 
Toluene -.-..- -urn......-- 
Chlorobenzene _. 

12u 
~.--GiU 12u -e 

1% 
%--+ 11u I flu I . .- 11u 

3u 11u I 11u lltt . .- t 1p 
12u 1lU I 11u 1lU I 11u ..--. 

I 13tJ I 12u .-llu, 1lU 21 1J - 
-1-?, 15 llU,,.,, , 11u- I 11u I 11u 

12u 1lU 1, 11u 11u 1lU --. -__..--_ 
J--!3A 12u 1lU --- 

12u 1iu ::t----:j*:++ii+l W.---P- ~bG@?e~~q_j@~~:.’ --- -- 1 
------ 

mJ ..-._ 1 13U ,- 
’ Sample Datr: 1 tll5194. AWyab Dm: ~llR223W. ’ 

Concentration units: mkxogmm(s) per kllogmm (uglkg), dry weight basis. 

Notes: U * Compound was notdetected,hasbeen rep&eQ at the Contract Required QuantltatlonLlmlt (CRQL). 
B-Compound detected In associated method blank: 
J -Compounddetectedbelowthe CRQL andreportedasestlmated. .. 



TABLE 2-8 

REMOVAL ACTION 
SURE”ACE SOIL CONFIRMATION SAMPLE WSUL’J-S 

SITE 2 

. . -t _..-. -- .- . . . ..- . .~.:.--~:~.~~: ._.-_--__ -------*-------_ 
Semlvolatlle Parameters 

----. 

Sample Identifloatlon~ ..----.-- 

02-ss-01 02.ss-02 02*ss-03 02.ss-04 02.SS-05 . . . .-.“_ . .._..“.......” . . . . . . I-.- __.. 02-88-06 - .--* 02.SS-07 02-SS-08 02.ss-09 02.ss-IO 

‘henol 
I 

4300u 

-. 

4000u 750u 410u 38OU 390u .--. “-“I” - ..““.” _ ._.--.....* *-- --_- _ 370u 16000u 380U 390u 

!-Chloroethyt)Ether 4300u 4000u 750u 4lOU 38OU 3QOu . .-. . . . ._..- .- . _._,.__._“_ 370u 16000u 380U 390u 

!-Chlorophenol 4300U 4000u 750u 410u 38OU 3QOu .” . .*-*- *..--*-*-* 370u 16OOOU 38OU 390u 

,3-Dlchlorobenrene 4300u 4000u f50U 4lOU 38OU 39ou “. . . “.-““..” ^._~_ 370u 16owJu 38OU 390u 

,4-Dlchlorobenrene 43OOU 4000u 750u 4lOU 380U 3QOu . . . . “. . .,-.-*.- -*-- 370u 16OCQU 380U 390u 

,2-Dlchlorobentene 4300u 4000u 750u 410u 380U &OU 370u -*_-.----. 16000U 380U 390u 
I 

!-Methylphenol 4300U 4000u 750u 410u 380u 3Qtiu 370u .**..- .--- 18OOOU 380U 390u 

Hs(2-ChlorolsopropyI)ether 

- - 

4300U SOOOU 750u 410u 380U 3QOu 370u .._.... ._..” .--.*- --.. 1 BOOOU 380U 390u 

,-Methylphenol 4300U 4000u 750u 4lOU 38OU 3QOu . _-*-*__- 370u 16OOOU 380U 390u 

I-Nltroso-di-n-propylamlne 43OOU 

-- 

4000u 75ou 4lOU 38OU 390u . ..” *_-.... .“.--,.^-.-.^- 370u 16000u 380U 390u 

lexachloroethane 4300U 4000u 750u 410u 380U 39Ou 370u . ..I ..----.-..* .- . .- 16OOOU -. 380U 39olJ 

lltrobentene 

.-- 

4300U 4000u 750u 4lOU 38iXJ 390u 370u . . *.*-“. .---.-. 16000u 380U 390u 

sdphorone -,.-” . .*--_.---.---. 

,4-Dlmethylphenol 

lls(2-ChIoroethoxy)methane 

-- 

. ..I I ..“. 

,2,4-Trtchlorobentene . ” ^““_. --_---. -- .--.---. a--- _ 

I_“__^_ -_._, .___ 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
I=r=.---CC. _....-___ .- ------_- __-.- --. ..“^ --_ 11 -.i- . . - --:‘-‘“‘r=......““~,~~=.‘^,~r” 

Semlvolatile Parameters 

. ...--_-.- “.“._,-““__I -.-.“” 

4.Chloro-3-methylphenol ..” . . . . --““.^ -_-...“-...-....-..*- 

2-Methylnaphthalene “. _ . “.._..” .“.------ 

Hexechlorocyclopentadlene -.. “. .” . ..“. “.. ..-__“-- “.... _.-- 

2,4,&frichlorophenol * . . ” .-- . “1.. .^...“--.^--. 

2.45Tdchlorophenol . “. ..“...------- 

2Chloronaphthatene .._... I.. - . _ _... _--.. 

Z-Nitroanlllne ..” “.. .“.. ---- 

Dlmethyl phthalate ” . ..-. ___--.. 

Acenaphthytene . . . . ..-. -m---.--- 

2,6-Dlnltrotoluene . . . .-“-” --.m--.. 

3-Nitroanlllne . .“. . ..-. ---. 

kenaphthene -... : ..“.. -..- “““. - --- 

2.4.Dlnltrophenol . . . ” _.“---..--- 

4.Nltrophenol . ..” “. - “.“._ --..- -.--. 

Dlbenrofuran . .._ . . . . . . . -------.-- 

P,4-Dlnltrotoluene ..,, . . “.. ..“_.. -.- “__. -- 

Dlethylphthalate .,.. . . .._ . -.-- ._-. “...“-.-” 

4-Chlorophenyl-phenylether ” . . . . . . . . . ..-- . 

fluorene _. . . ,.... _.- -_... ” “. . 

4.Nltroanlllne 

4.6.Dlnltro-2-methylphenol 

N.Nllrosodlphenylamlne . 

4.Bromophenyl-phenylether 

Hexachlorobentene “. 

Sample Identlflcatlon~ -- 

02.ss-04 02.SS-05 02.ss-08 02.SS-07 02.ss-08 02.ss-09 02ks-10 - 

410u 38OU 390u 370u 16OOOU 380U 39Ou --. -. 

4lOU 38OU 390u 370u 24005 38OU 3QOu 

410u 380U 3QOu 370u 15000u 380U 39Ou 

,410u 38OU 3QOu 370u lf3OwU 380U 3Qou 

1OOOu 930U 94OU QiOU 38OOOU 920U 940u 

410u 38OU 3QOu 370u 16OOOU 38qU 390u 

1OOOu 93OU 94OU QlOU 38OOOU 920u 940U ; 

410u 38OU 3QOu 370u 15000u 38OU 390u -__--- 

410u 38OU 390u 370u 18OOOu 38OU 390u 

410u 380U 3QOu 370u . 18OOOu 380U 3QOu 

1ooOu 930u 940U QlOU 38000U 920U 940u - 

88J 380u 3QOu 370u 7000J 380u 390u 

1OOw 930U 940u 9lOU 38000U 92ou 940u , - 

1000u 930U 940U QlOU 38000u 920u 940u - 

““-- 

02*88-01 ” . ...-..“- 

4300u -- 

4300U -- 

4300u ,---- 

4300u --.-- 

10000U 

-- 
02.SS-03 

750u -- 

750u 

75ou 

750u 

1800U 

02.ss-02 

4OOOu .- 

4ooolJ 

4000u 

4000u 

9800U 

4300U 4000u 750u 

98OOU 1800u 1OOoou 

4300U ---- 

4300U 

4000u 750u 

4wOu 750u 

4oOOu 750u 4300u 

1000OU 98OoU 1800u 

1QOOJ 14005 75Ou 

98OOU l&NJ 

1000Ou 98OOU 1800U 

120&l 8865 750u 

4300U -- 

4300U m..-- *--- 

4300U .-- -.“- --- 

28005 _“-“.-” -- 

1OOOOu 

10000u ._ 

4300u . . . . . . . 

4300u _ ” . . . 

4300u . . . 

4000u ^.“-s--w 

4ooou -.-- 

4000u ..-_-_-- 

2400J ““-.-.-- 

98OOU _..-. - _...” _“” 

980011 . . . . . . _.“. “_” 

4000u . . . . . . . . “. 

4000u . . . . ..-.. .“-. 

4000u . . . . . - ,... -..“I”, 

750u - 

750u ---- 

750u 

750u 

18OOU .--..-- .“.“.. 

18OOU .“.““_... “.“-_-- 

750u . ..-*..“---. 

750u .-..- .--.-.-- 

I 750U “..._.-..--.-- 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
._ .., ,..,e -.-,.z.-er,.!. i,. .,: “’ ‘:.‘::-.‘-f:TIerL-- .._ _.._ - l_____.l___ll ~ _._-- - ------ -^-- ._I___-.-_-.--. 

Semlvolatlle Parameters Sample Identiflcatlon* -_. - ._ --. .-?--. 
02.ss-01 02.ss-02 02.ss-03 02.ss-04 02.ss-05 02.ss-Oft 02.SS-07 02.ss-06 02*ss-09 OP-ss-IO ” . . . . - ._._^ . .” _.-._.. . -.- .._“_.. ._-_ - __-._ _______ ..--- 

Pentachlorophenol 1OOOOU 98ooU 16OOU 1OOOu 930u 940u 9lOU 36OOOU 920u 940u .- .” - .-.- . ..- ---“d-w-. 

Phenanthrene 24000 iaooo 65oJ 1200 8aou 64J 370u 79000 1605 1705 -.. --. . . . . ̂ -.-l.^l_--_-_.. 

Anthracene 5200 4200 1SOJ 240J 39OU 39OU 370u 17000 3aou 395 .- ” ..- --.--.. -- ----.--..l__ - 

Carbazole 200&l 1OCQJ 75ou 14OJ 36OU 390u 370u 66ooJ 360u 390u . . . . ..I._ .“..“I^..-I-..4 -.... -.--_ 

Dl-n-butylphthalate 4300U 66aJ 46oJ 3305 470 2105 3505 16OoOu 650 580 . . -- “. -. -. .-. --. 

Fluoranthene 26000 21000 760’ 1500 1405 18OJ 370u 9oooo 2305 2605 . ..* .-1, -...------.. - .--- -- 

Pyretie 23000 22ow 790 1200 260J 21OJ’ 475 64000 360J 2305 . . . . . . . . . -..-_-_--.---..._------. -- 

Butyfbenzylphthatate 4300u 4000u 750u 410u 36OU 39ou 37ou 16000u 3aou 390u . . . -_- . ..-_. _--. -.- .- 

3.3’.Dlchlorobenzldlne 4300U 4oOOu 750U 410u 3aou 390u 370u 16ooou 3aou 390u . . . . . .-.-_ - -.-- ---.3.p- 

Bento(a)anthracene 12000 12000 3805 730 1405 loat 370u 46000 1lOJ 14aJ . . . .-.. . . . .“.._._ .-. .-...- -- 

Chrysene 13000 13000 4405 a40 560 14&l 370u 5OoOO 1405 1705 1 - .-. -.-..-__“.-.-----.--- 

Bls(2-Ethythexyl)phthalate 43oou 4000u 750u 721 9&l 62J 370U 16OOoU 4&J ml . . . _ ._ _“._. ._T .“_ 

DI-n-octylphthalate 4300U 4cvOu 75ou 410u 3aou 390u 370u 16000u 3aou 390u . . . . . - . . . . . -. .-_.__._-..-__--.. 

Benzo(b)fluoranthene 9600 6500 396J 660 630 1705 65J 35000 1laJ 2105 . . . . . . . . . ..- . . . ---..-... -.*------. _- 

Benzo(k)fluoranthene 7200 6900 2405 510 440 109J 44J 33ooo 97J 1405 . .._.... -_.._ -.-..---. .--.. 

Bento(a)pyrene 9600 8600 3805 690 3805 1lOJ 455 4OO@l 23OJ 15OJ . . . . ...” _ . . -...-..-.-_. -- 
Indeno(1,2,3-cd)pyrene 6OQO . 5600 2705 . 4105 670 99J 4-u 2aow 1305 1loJ ,... .” _.- ___.__“. . . . ..-.-- -.--- - 

Dlbenro(a,h)anthracene 34005 23005 1105 23305 ,170J 390u 370u . .,___..-..--..--- . . *. -- --.-..--..l_l--_ _-- 

Byp(g,h,l)pevlene 4lOOJ 37005 4705 2805 a75 370u .-.,Y .r.:-.-‘t-2. 7. ‘: I’=z = .-.-2F l- ~ ---.-. zd.-.“Lz-sE- 
/4-p: *, I. 

---_--.-- -.--- - ._^__ .-.-..-. . .._. L?Tz.zz.z--“. 

* Sample Data: 11/4/94,Anatyslr Data: ll/l5,lW94. 
Concentration Units: mIcrogram per kilogram (uglkg), Dry welghl basis. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quanttatlon Llmlt (CRQL). 
8 - Compound was detected In the associated blank 
J . Cou,mpound detected below the CRQL and reported as esflmated. 
E - Concentration was estimated, value exceeded the callbratton range. 
p - Result was obtained followlng a sample dllutlon. 



TABLE24 

REMOVAL ACTION 
S~ACESO~CON~~~ATION SAMPLERESULTS 

SITE 2 
. . . ,. ..- . . :u,., zzz.t ?‘f-- : 27z!LY?. _ ._. . -- ._,“.. .- --L .-___ ~ - - 

Semlvotsttle Parameter* . ..-m-.-m e-e-._ Sampfr Identiflcatlona 

. 02-SS-100 02.ss-11 02-ss-12 02-ss-13 02-SS-14 02-55-15 02-ss-18 02.ss-17 02-ss-18 02SS18DL . . . m.. a.. . . -.-- . . - . . .._....-” -- .-... ---.-- 

Phenol 38OU 400u 86OU 390u 23OOu 3QOu 390u 390u 780U ._ . . . . .--.-e.,.--P-.-P_ 

2-Chlofoethyl)Ether 38OU 400u 86OU 390u 23OOu 3Qou 39olJ 3Qou 78Ou _ . . -.-._--,.--_---._---- 

P-Chlorophenol 38OU 400u 86OU 390u 23oou 390u 390u 390u 780U .- ” ” *.” . ..“--..- 

1 ,&Dlchlorobenzene 380U 4oou 880U 3Qou 2300U 390u 39ou 3Qou 780U ” . . . ..I .-.---.--. --- 

1 ,GDlchlorobentene 380U 400u 88OU 39oBJ 2300U 39085 39085 390&l 780U . ._ -...- - 

l,%-Olchlorobenrene 380U 400u 86OU 33Ou 23oOu 390u 390u 3QOu 780U --. -.““__--- - 

2-Methylphenol 38OU 4oOu 88OU 390u 2300U 39OU’ 3QOu 3QOu 780U . ..-“-..-.-_..---.. .-- .-- 

Bls(2-ChlorotsopropyI)ether 380U 400u 68OU 3QOu 2300U 3QOu 3QOu 390u 780U . . . _.--_“-I_ - -.e-“.~ --~- 

4-Methylphenol 380U 400u 86OU 39011 230011 390U 39ou 3Qou ’ 780U .__” -.w- ..___ -W.-e.--“-- .---.-....--- 

N-Nitroso-dl-n-propylamlne 380U 4oou 6tJOU 39Ou 23OOU 3QOu 39Ou 39ou 780U -.. . ..-- -.- .a-.--- I_.-- --- -- 

Hexachtoroethane 380U 400u 86OU 3oOu 23Oou 3QOu 390u 39Ou 780U . ..-.-- - -_ 

Nltrobenrene 380U soou 86OU 3Qou 23oou 3Qou 390u 39ou 780U , . . . . . - I. a.---- 

Isophofone 390u 780U . .--.-- - -- 

P-Nitrophenol 3Qou 78Ou . .” .._. . . . . “a”-- 

2.4.Dlmethylphenol 390u 780U ,. . . . . “*-“a..-.------ 

Bls(2-Chloroelhoxy)methane . . . _ . .“.... A”“* . . 

2,4-Dlchlorophenol . . _ _ . . .-.. “-.” -,.. -..-.--_ 

1,2,4-Wchlorobenzene . ._ ._“., . “. . .--... _^-“..-----..--” 

Naphthalene .“. 

4Ch!oroan!l!ne 
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TABLE 2-8 

1 

ii t 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. - ._. .~.. .: .-._ - “-,:“.--, ----‘-:-.G’...m ____-__- “_ -.-m-e-_ --^A-_-.-_ --- -_---_ “__ ---zL 

Semlvolatlte Parameter8 ..-- -,.--em- _--- 

02-88~100 02-ss-11 02.ss-12 - . . _ .--. - _,...I. . . . .._-_ “” “.“- .-a- .___- 

Khloro-3-methylphenol 380U 4OOu B8OU . . ._ . . .- . _ _” ..,,__..“. .._ ._._ - 

Methylnaphthalene 380U 400u 060u . ..--.- --.- ____.,__ - .___ - 

-lexachlorocyclopentadiene 380U 400u mou - . . . ..- . . . . . . . . . e-B.. .-.- --.. m 

?,4&Trlchlorophenol 380u 400u 65OU . . . - ...“.. -----_.- 

E.4,5-Trlchforophenol 930U 98OU 16OOU - . . . ,. _-. .“-_____ ..-- - 

Xhloronaphthalene 380U 400u 88OU . “_. .-. _-e_ ._..-. ..- _ 

!-Nltroanlllne . . . ..-I--..-_ . _. . . . . . . a.- 

Imethyl phthalate . ..-....... I ̂ , .--.-.. . .” 

kenaphthytene -. . - . ..- ., . . . . 

!,B-Olnltrototuene .----_- .- .- . . . . . - -.- 

bNltroanlllne . _ ..- - -, -- .-- .-. 

kenaphthene . .-.A.--..- . . . . 

02-SS-13 

3QOu 

3QOu 

3QOu 

St+ 

950U 

3Qou 

Sample Identiflcatlon~ 

02-55-14 02.ss-15 02.ss-16 ---- _-_- 

2300U - 3QOu 3QOu 

2805 3QOu 3QOu 

2300U 3QOu 3QOu 

2300U 3Qou 3QOu 

55OOu 950U 950U 

2300U 3QOu 3qij 

&Nltrophenol . . . . . . _...--. .-..“. . . . ._ _. ----- 

Xbentoktran 

Xethylphthalate . . ..I.. . . . . . . ., .-...a.-- - 

I-Chlorophenyl-phenylether _ -..-....... -__. 

I-Nitroanlllne .,.., _... ̂ _ _. ..-.. ..” “. .- 

ifs-Oinitro-2-methytphenoi . . . . . . , 

+Nltrosodlphenylamlne 

I-Bromophenyl-phenyfether 

4exachlorobenrene 

”  

02-88-17 

-- 

-- 
02-ss-18 02SS18OL ---. 

3QOu 780U 

49.1 78OU m- 

3QOu 78OU - 

3QOu 780U --.. 

950U 1QOou --_- 

3QOu 780U .- -- 

950U 1QoOu --- 

3QOu 780U --- . 

3Qou 780U --m-e 

3QOu 780U -- 

QSOU 1QOou -- 

440J 2400J 

950U 1QOOU --- 

950U 19OOU --“” - 

2105 110DJ 

3QOu 78OU ---._ a---. 

3QOu 780U -.._-._. _--- 

3QOtJ 780U -----. 

400 2200J --..-- 

95OU 1QOOU -. 

-. 
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TABLE 2-8 

lW’kNX’AL ACTION 
~~MX f%XL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. ..-. -^--~. .._.___..-.__ --ry.‘y,y..-,A-‘--. ..I_.. .,I..__. -..- . . ..- -... --b---P -- ---.-- -.- __.---------.__-- __e---_-.- 

Semlvolatlle Parameters Sample Idsntlflcatlon~ *m-m..-.--.- . . ..-.. --l-P-.--- .-- 
OP-Hi-100 02-83-l 1 02-89-12 02.ss-13 02.ss-I 4 02.SS-15 02-55-16 02.SS-17 02.SS-18 02SS18DL . . . .I. . . . ..- . ._ . . . __ ._ ._,. _._. -._.- ^__. ._.I. -I_--- m---e- -- -a. -.-.---.. - 

Pentachlorophenol 93ou 98OU 16oW 95ou 55OOu 95ou 950u 95OU 19oOu ,.... - .._. _ ._.. ._-_-_____ _- -_----- ..--- 

Phenanthrene 74J mJ 3506 1 1ou 12000 640 3QOU 46OOE 27000 . . . . . . . . - .__-_I----I_-. 

Anthracene 380u 4oou 6ooJ 39Ou 2600 1lOJ 39Ou 980 BSODJ . . _ . _. -. - -. 

Carbarote 380U 400u 3705 3QOu 15005 76J 3QOu 670 400DJ ..-. . . -.. --. ..--. -- .-.. -.---I.- -e-e-.- - 

Dl-n-butytphthalate 33oJ 545 16oJ 725 2300U 16OJ QOJ 15OJ 84DJ ..- . -. -.-- --~.. 

‘luoranthene 1305 law 4400 16oJ 15000 850 3QOu 7500E 50000 -. . . . I-_^- - 

Pytene ., 1605 13oJ 3WO 1603 6400 880 ’ 3QOu 56OOE 29000 _.. ._-- ----- - - 

Butylbenzylphthalate 36OU 400u mou 39Ou 23ON 3QOu 39Ou 39611 76OU ..- . . . --...--. 

3,3’-Dkhlorobenzldlne 38OU 4oou 86olJ 39Ou 23OOu 39Ou 39ou 3QOu 780U . . . I ..-._- -....-- -. ..-- 

Benzo(a)anthracene 835 7&l 72J 6600 410 3QOu 43OOE 24000 . . . ̂  --.-- 

Chtysene loaf 97J 2509 92J eQw 470 3QOu 46OOE 25000 , ,.. . . -...---W.-w --- . 

Bls(2-Ethythexyl)phthalate 621 18&J 11&l 19&J 23OOlJ 1lOJ 39Ou 75J 780U ,_ .- . . - .--.. .--.----- 

DI-n-‘octylphthalate 36OU 4OOU Si3OU 3QOu 2300U 39Ou. 3QOu 421 780U _. . . __-- ----...-..--- -- 

Benzo(b)fluoranthene 74J 8100 460 39W 

Bento(k)fluoranthene 62J 3500 3Ow 39Ou .- - . . .-. ..-.-_._-.a-.- 

6oJ 5500 38&l 39Ou 

tndeno( 1,2.3-cd)pyrene 59.1 WON 2305 . 3QOu . . . _.e-... . . . .,. ..-.“- .- .--- -._ --- 

3QOu 8ooJ 95J 39ou ---- --.-.-- 

a Sample Date: ltN.14/94.Analyala Date: 1lllS,lW94, 12/1.2.4/94. 

Concentration Units: mlcrogram(s) per kilogram @@kg), Dry welght basis. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quantiatlon Llmlt (CRQL). 
S. Compound was detecled In the assoctated blank. 
J - Coumpound detected below the CROL and reported as estlmated. 
E - Concentration was estlmated, value exceeded the caliPratlon range, 
0 - Result was obtained followlng a sample dltutlon. 

/ 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CO NFIRMATXON SAMPLE RESULTS 

SITE 2 
“:-’ -.“--.~-,‘:-‘-~,-~.‘~ 

Semtvolatile Parameters 

Phenol . - I . , . . . . - ., - ^_. .- -I 

P-Chloroethyl)Ether . . . . - - ---... _ .-._.- ___ 

1,4-Dlchlorobenzene -. . . . . -.-. -- _...----- 

1,2-Dlchlorobentene 

Bis(2-ChlorolsopropyI)ether 440u 13OOu _ . _ .._ I..._ .-..--I- ..,. a- 
4Aethyiphenol 440u 13oou .- . . . .._. -__.--.I._-._.--- - 

N-Nltroso-di-n-propylamlne 440u 13oou . .---. -... .,. _..-._ -- ..__ _._...“.. 
Hexachloroethane 440u 13OOu . ” ..---.---.- 
Nitrobentene 440u 13OOu . . . . . ^.-_.-.,--_.--.,----.-- 
lsophorone 440u 13oou . --. . . . _------.------A 
P-Nltrophenol 440u 1300u ..-.-.---_-.-------.._-- 
2.4.Dlmethytphenol 440u 1300u . _ ___-.^....._...-.-_.--.-.------- 
Bls(2-Chloroethoxy)methane 440u 13OOu f -_ . --.-...I-....- . . . . . .-.-. ..-- 
2.4.Dlchlorophenol 440u 13Oou . . . ,-.-. .- -... . . . . . . . ..e -... --..-.-- 
1,2,4-fdchlorobenzene 440u 1300u ., . .-.,.--e-v.- . . ..- . . . . --em----- 

Naphthalene 2005 1300u ,. . . . . . . . . --. _... . -. .--_- -.-. v-- . . a.. a.......------ 
4-Chloroanlltne 440u 13OQu ,... e.... -.. . ..“_ ._ ..-. a- -.-.--- 
Hexachlorobutadlene I 440u I 1300u . - ., . . . ...“_. . . ..--_-........--a 

02.ss*20 --- 
12OOu 

12OOU 

12OOu 

12oou --- 

12OOU 

12OOU 

12oou ---I_- 

12oou 

12oou --- 
1200U .--a- 
12OOu 

12OOu .--- 
12inNJ 

12OOU 4IOU 1 2500U i 410U 1 400u 1 17OOU 1 3QOU 1 58OU iI 

12OOu 

12Oou ---A 
’ 1200u 

12OOu --- 
16OJ --.-- 

12oou -.-me 

12oou --..-” “m-e_.. 

1_- - - - - - -  ---____- 

Sample Idsntlflcattona 

02.SS-20D 02.ss-21 02-59-22 02-55-23 ---. 
410u 25OOu 410u 400u -I-- 
41ou 25OOu 410u 400u 

410u 25OOU 4lOU 400u 

4lOU 25OOu 410u 4OOu 

siou 25OOu 4lOU 400u -II---- 
4lOU 2500U 410u 4OOu 

410u 2500U 410u’ 400u -a--.. --. 
4lOU 250011 4lOU 400u 

410u 2500u 410u 400u 

4lOU 2500U 410u 400u -- 
4lOU 2500U 410u 400u 

02-88-24 02.SS-25 02SS25DL . --- .-- 
17oou 3QOu 580U 

17OOU 3Qou 58OU 

1700u 3QOu 58OU -I .--- 
1700u 3QOu 580U - 
17OOu 3QOu 58OU ---.--. . 
17oou 3QOu 58OU 

17OOu 3QOu 580U -. --- 
1700u 3QOu 58OU ---_._-- 
17OOu 3QOu 58OU ---- 
17OOu 3QOu 580U .-.-- 
17OOu 3QOu 5aou 

410u I 25oOu I 410u I 4oOu I 17OOu I 3Qou I 58OU II 
410U 1 2500U 1 410U i 400u I 17oou I 3QOu I 58OU II 

4lOU 2500U 4lOU 400u 

410u 2500U 4lOU 400u 

410U 1 2500U i 410U 1 400U 1 17OOU 1 3QOU 1 580U 11 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CO NF’IRMATION SAMPLE RESULTS 

SITE 2 
‘- -.‘.‘-‘-!-1. :; -‘- f..‘.. Tiy--y-f-.~zEE.: ,_,...._.^_.. I _.._.-___ -_-_ ._.____ -___“------_----.L--~_-- --t-.- . ..- ---- 

Semlvolstlle Parameters Sample IdentlcattorP _-..A-A.-----...-- 
OP-SS-19 02SSlQDL 02-ss-20 02-SS-20D 02.ss-21 02-s-22 02.SS-23 02-88-24 02-ss-25 02SS25DL . . ..e - . . -... . ,. ,,,.,..,.....~. ___^.-,.. -_ - .__^ -I”- -_-_ ..-- --- 

4.Chloro-3-methylphenol 44ou 13WU 12OOU 4lOU 25WU 410u 4WU 17WU 3Qou 58OU . . . ..I ._ . .,_^ .--- -._...---. -v----m ---e-e. 
2-Methylnaphthalene 

-.--- 

80J 13WU 12OOu 07J 25oou 410u 4WU 17oou 3Qou 58OU ---- 
Hexachlorocyctopentadiene’ 44ou .13OOu 12OOu 410u 25WU 410u 4wu 17wu 3QOu 580U .- . __- _. ----- -- 
2,4,5-Mchlorophenol 440u 13wu 12OOU 410u 25OOu 410u 4wu 17wu 3QOu seou _ -. .-...-_. .--.-.. - 
2,4,5-Trlchlorophenol 11wu 32OOu 2QOOu QQOU 6lWU QQOU QBOU 42WU 940U 14oou . _ .-.-...... --,.._ .---a--------- --- 

2.Chloronaphthalene 44ou 1300u 12OOlJ 4lOU 25WU 410u 4wu 17wu 3QOu 58OU I. . _.. -- - -m-w--- -- - --.--e 
2.Nitrbanlllne IlOOU 3200U 2QOou QQOU BIWU QQOU’ QQOU 42WU 940U 14oou . . ..-...-. . . . . . . --. I. -.--.---.7-P- - -- ____ -._ 
Dlmethyl phthalate 440u 13wu 12oou 4lOU 25wu 410u 4wu 17wu 3QOlJ 58OU .-..-... .._-.- .-.._ - _-.. -----we--- .------- -_--.---- 
Acenaphthylene 440u 13wu 12wu 4lOU 25wu 410u 4wu 17wu 5&J 58OU . . ..- -^...* e-e .-.-I-. - - - .-... _....-A--- 

2,6-Dlnkotoluene 440u 13wu 12gOu 410u 25wu 410u 4wu 1700u 3QOu 58OU .---I..----. -- 
3-Nltroanlllne IIWU 32OOu 2QOOu QQOU 61WU QQOU 98OU 42WU 940U 14Oou . . ._.-._- .- me- 
Acenaphthene 540 31005 3905 71oJ 585 4wu 2105 535 58OU .“. . * _._-. . . . . . .,.-.-e-.-e- 
2,4-Dlnltrophenot IIWU 32WU 2QinnJ QQ0U 81WU QQOU 98OU 42OOu 940U 14oou ..,” . . -- .-. .---- -- 
4-Nltrophenol 11wu 32WU 2QOOu QQOU 6lWU QQOU 98OU 42OOu 940U 14wu . . ..,“. ^._ . . . ..- -.--.- 
Dlbenzofuran _ _ .._ . ..- -.- _ .--. --- ----. 
2,CDlnltrotoluene . . . .” . . ..-. --.-” -.... I- 
Diethylphthalate . -.-I 
4.Chlorophenyl-phenylether . _.. . . . . . _ . . 
Fluorene _ . 
. -1. .___ -**.1- syvwqa”llljltl ,. _. 

4,6-Dlnttro-2-methylphenol 

N.Nltrosodiphenylamlne 

3 4.Bromophenyl-phenylether 
il 
!: Hexachlorobentene 

--.-. -. . . . . * . . 
‘. 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . . .._ -------Am _,---_--__ --..-...-.-.---_ 

SemIvolatIle Parameters .-.---*-a.. Sample Identlflcatlon~ - - 

02-SS-200 02-88-21 02-88-22 02.SS-23 02-89-24 02.ss-25 . . . . . . 02SS25DL 

Pentachlorophenol 99ou 6lOOU 99ou 98OU 4200U 940u 14cW 

Phenanthrene 2300 8400 610 400u 2700 970 _. _ --.. 9600 .- ..-__.-- 

Anthracene 510 23005 15OJ 400u 92oJ 240J 25005 . .-.- ..-_.-_. __.. - 

320J 13oO.J 99J 4oOu 57&J 18OJ SsODil --_ 

31-n-butylphlhalate 1205 2500u 10&l 695 17OOu 72J 74DJ 

%oranthene 3100 14000 8OiJ 4OOu 7700 36OOE 38000 . _. ...-.---..-.-_“-,...--- 

‘yrene ..-. -.. . . . ..--_--- eE 35000 4500 2700 two . 400u 4700 2500 24000 

3utylbenzylphthalate 440u 13OOu 1200u 410u 25OOu 410u 400u 17oOu 39iN 58OU . . . . . -.. ..---- . . . --._- --..__---- 

3,3’-Dlchlorobenzldine 440u 13OOu 12OOU 410u 25OOU 410u 4OOu - 17OOu 390u ’ 580U . _.. _. -...... _. __--_ - -- - 

Jenzo(a)anthracene .-..._ ._.-. - --_- 

Zhrysene . . -._.. ---- 

3ls(2-Ethylhexyl)phthala!e 

>I-n-octylphthalate . -. . ..e.-----e 

3enzo(b)fluoranthene . . ..e- ---.---..a+-^-. 

a s.molr nrtra t tft~.t.mk *~hnt. n;lth. wt.9 2~ wtu __... r_ --._. .._._ . . . .._.__ --.-. .- .._._... -- . . 

Concentration Units: mlcrogram(s) pet kilogram (@kg), Dry welght basis. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quantiatlon Llmlt (CRQL). 
B - Compound was detected In the associated blank. 
J - Coumpound detected below the CRQL and reported as estlmaled. 
E - Concentration was estlmated, value exceeded the call~tatlon range. 
D - Result was obtalned followlng a sample dllutlon. ’ 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. r.‘. ‘-7---,.~-‘-‘~-~~L. ~ nv-“I_my .----_ --.- 

Semlvolatlle Parameters Sample Identltication* .a- “.------ - -----.“., 

02.ss-26 02.SS-27 02-88-28 02.ss-43 02-8844 02.SS-45 02-88-46 _-.. ̂  . . . . . I ,- ,..“. - .- _--- ..----_ __-_-. -.- -- 

Phenol 37ou 16OOU 540u 2400U 440u 410u 38OU . . . . . . . . * -. ..” . . . . ..-_. _.-__ 

2-ChloroethyQEther 370u 16OOU 54ou 2400U 440u 4jou 380U .-.... . -.-.. . . ..,,., ..“. .” _-- -.___ 

2Chlorophenol 370u 16OOU 54ou 2400U 440u 410u 38OU . . .._.. _--..---m-M.- 

1 ,&Dlchlorobenzene 370U 16OOU 54ou 2400U 440u 410u 38OU . . “.. ..“_ ..-- _ . . . ..- --_-,-.-_- 

1,4-Dichlorobenzene 370u 1SOOu 54ou 2400U ‘44OU 410u 380U . . . . .a---.-.-. - 

1,2-Dlchlorobenzene 370u 1twOu 54ou 2400U 440u 41oli 38OU . . ..“. .“I. 

2-Methylphenol 370u 16OOU s4ot.i 2400U 440u 410u ( 38OU . . . . -. --.--.---m-.-m 

Sls(2-Chlorofsopropyl)ether 370u 1SOou 54OU 2400U 440u 410u 380U . . . . ._._ .__-._ _..--a.- 

4-Methylphenol 370u 16OOu 54OU 2400U 440u 410u 38OU .._ . . . .- .,-e-e-. 

N-Nitroso-di-n-propyiamlne 370u 16OOU 54ou 2400U 440u 410u 38OU . . _ _ _.. ., “.. ” ._... _“.-* - .- --- 

Hexachloroethane 370u 16OOu 54ou 2400U 440u 410u 380U . . -.-“... 

Nlrobenrene 370u lS&HJ 54OU 2400U 440U 410u 38OU . ,, . . - . . _-m--e.-. --.. 

lsophorone 370u 1SOoU 54011 2400U 440u 410u 380U . “. .” .*-^.P.- ..- --. 

-- ----.-- .--.. -““.-.“.“.-I .- 

02-5947 02-88-48 02-S&480 ---.-“_ 

38OU 370u 370u 

38OU 370u 370u .-- 

38OU 370u 370u - I” 

38OU 370u 370u 

380U 370u 370u 

3aou 370u 370u 

380U 37ou 370u -.-- 

38Ou 370U 370u -.-. --.__ 

38OU 370u 370u --.. 

38OU 370u 370u -- 

38OU 370u 37ou’ 

380U 370u 370u 

38Ou 370u 370u 

2,4-Dtmethylphenol ,._” ..-... . .“. “” ..-. - . . ...” 

Sts(2-Chloroethoxy)methane . ,.“. . ..I - ._....... - . 

” ______“. “..“..“_ ..-. “I 

Naphthalene ._. _... “_ ^” . . . 

Hexachlorobutadiene 
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TABLE 2-8 

II 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
” “-‘--“‘-‘--.---:.-~t.-..tJr~,.- ““._ _ “_.. -.,.-.-.._. -__-._-- __l_...---- - 
Semlvotatlle Parameters _...-a-.-- --- 

02-ss-28 02-88-27 02-88-28 02-89-43 .._..^...^ .--_-.._.-..- . . . . -. ----a--- -- 
4-Chloro-3-methytphenol 370u 1 BOOU 540u 2400U ..*... --- .-._ ---.. -.---.---a..--- - 
2-Methyinaphthalene 370u 1eOJ 54OU 99oJ -.-. ._.. ..I ̂  -“.lllll-.-- 
Hexachlorocyclopentadlene 370u ieoou 54ou 24OOq ._L... . . . . _. .._- . . . . . --_-__-..-.-a-- 
2,4&Trichlorophenol 370u 1eoou 54OU 2400U . - . .._--_. -.. _.-------a- .-- 

2,4,5-Trlchlorophenol 91ou 38ooU 13OOU 5eoou ” . ._ .“.“_ ._.-_----a- 
2.Chloronaphthalene 370u ieoou 540u 2400U . ,_, . . -...--_-.-. -- _I- 
2.Nitroanillne 9lOU 3eoou 13oou 5800U - .- ^_._ ..a..----.-.-- - .- 
Dimethyl phthalate 370u ieoou 54OU 2400U . .-... ..-- .-.... -.---“... -.--- ._L. 

Acenaphthylene 370u ieoou 540u 24Oou . _ _ ..--_ -.-e.-. .-.* --I 
2.6.Dlnttrotoluene 370u 1eoou WXJ 2400U . . . . . ..-....--. -.- . . . . -a..-- - -- 
3.Nltrcanillne 9lOU 3eoou 13oou 88ooU ..r _ _. .------..-I - - 
Acenaphthene 370u QOOJ 540u 15005 . _.__-_-.--4--e 

2,GDlnltrophenol 9lOU 3800U 13OOu 5800U .._.. _.,-. .-_- -.-_-- -... 

4-Nltrophenol 9lOU 3800U 1300u 5800U ,.__ ._ - . _ .-.--I-.-.-..--.- we.---- 

Dlbentofuran 370U 6005 540u 16005 ._ “. .__--- . ..-. *-_-.----- ..- 
2.4.Dlnftrotoluene 370u ieoou 540u 246OU . ._.. ..- -_... --. . . ____.... - .--..-.. se.--..-.--.---- --- 
Dlethylphthalate 370U leoou 540u .24OOU . ,_ ,, ,.,, __^__......___.-.-.... --.-.--.- - .- -_- 
4.Chlorophenyl-phenylether 370u i eoou 540u 2400U . .^ _,_ . . . -_._ _... .- .---. -<_-.-.^ --.s-e.. - 
fluorene . . _..--. --- ..“_.. 
4.Nttrcanlllne 91ou 3800U 1300u 5eoou - . . . -. .- . ._ _” . .._.. . . . --_.._ 

Sample Identlftcatlon~ 

02-83-44 02-88-45 02-88-48 -- 
440u 4lOU 380U .- 
440u 410u 380U 

440u 410u 380U *.--.. 
440u 410u 380U 

11oou 1ooou 930u 

440u 4% 380U 

1looU 1cQoiJ 930u 

440u 410u 380U 

440u 4lOU 3eou 

440u 410u 380U 

1looU 1OOOu 930u 

44ou 13oJ 380U 

1100u 1OOOu 930u 

1 ioou 1ooou 93ou 

440u 120J 380U 

440u 410u 380u 

440u 410u 3eou 

380u 440u 1 410u 

02-88-47 

380U 

380U --- 

380U .-- 

380U -- 

920U 

3eou -- 
QPOU -- 

380U 

380U 

380U 

920U -.- 

380U -- 

920U 

QPOU 

380U 

380U 

380U 

380U -- 

380U -___-_..-. 

920U .- . ...” -.. .-- 

920U ._ . ..__ -- 

380U _ -. . _ . - . . 

380U . . ^ . .- . 

380U 

370u I 37011 

370u --.-_--. 
9wu ___-_---_ 1 

370u -~. -- 
890U ._-. --.... - 

02-ss-48 02.SS-480 

370u 370u 

370u 370u 

370u 370u 

370u 370u ~- 
900U 890U 

37ou 370u - 
900U 890U -. 

370u 370u -. 
370u 370u 

‘pm/g:/123RBSQl% 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE qSuLTS 

SITE 2 
II ..- . . ,... - .._____._-____._ . . -._ -... I- -..‘. .-.*.-_.-.- ______ -.- -.- 

------A 

Samole tdentlfioatlon* Semlvolatlle Parameters __-- 
02-W-26 02-W-27 02-88-28 02-88-43 02Gi.44 02.SS-45 02.SS-46 02-SS-47 02-ss-48 02.SS-48D * “-. - . ..- . . . ..--^...-, , . -.._-- ._.^ .-- 

Pentachlorophenol OlOU 38OOU 13OOu 58OOU 1lOOU 1OOou 930U 920U QOOU 8QOU . . ..-.^.e. ..-.. .._---_.-- -. 

Phenanthrene 2505 8600 54ou 14000 340J 1700 875 3aOu 370u 14AI .w-..-_-.--.-_ .--.- 

Anthracene tw 2500 540u 2QO0 7OJ 3605 380U 38011 370u 370u a.-.. I I. ,. -e -.-.-.-. ---. - 

Carbazote 370u 14005 540u POOOJ 455 2105 380U 380U 370u 370u - ..-.-.- ._...__.. -..._w--- 

Of-n-butyiphthalate 62J WOOU 1lOJ 2400U 865 410u 45J 52J 370u 37ou . - . . . -- ..-.. -.-a-- - 

Fluoranthene 280J 11000 540U 11000 4lOJ 18iO 12OJ 1lOJ 1loJ 16QJ _-_. ^ .- --- 

Pyre?? .,._ _ . ___--- 

-- ------ 

23OJ 5700 54ou moo 310J 1200’ 1lOJ Q&J 95J 1405 --- -_-- 

f3utyIbenzylphthalate 370u 16OOU 540u 2400U 440u 410u 380U 380U 370u 370u . . .* ._.. w---w ..-- 

3,3’-Dkhlorobenzldlne 370U 1600u 540u 2400u 44ou 410u 380U 380U 370u 370u . - -. .-...-.a.------ I_- .---- ------ 

8enro(a)anthracene 1205 4100 540u 4500 2OoJ 850 545 51J 54J 73J . ..- _----..e..-- -- 

Chrysene 1165 4000 540u 5000 2305 930 675 835 61J 94J . . -. - . _-.--_-.-- -a 

BIs(?-Ethyihexyl)phthalate 370u 16OOu 54OtJ 3205 440U 410u 485 5QJ 370u 370u . . .- _ . _- _. .-e-h - -.-- .- - 

DCn-octyfphthalate 370u 16OOU 54ou 2400U 440u 410u 380U 380U 370u 37OU ,. .,-m-.---e -----em- .---- 

Benzo(b)fluoranthene 84J 2500 540u 4200 2005 980 54J 54J 62J QOJ . -. _.. _--.- .-mm --.- ..-“---.-- 

Benro(k)fluoranthene 82J 67OJ 540u 2600 170J 4Q0 5O.J 52J 455 65J .- . -. ._,. .- ..-- ---- -e-.-w- *- -- .-- 

Benzo(a)pyrene 98J 3500 540u 3400 15OJ 750 58J 521 54J 8O.J ._. _ . . -_--.--.. e..-..- --.-- -- 

Indeno( 1,2,3-cd)pyrene 59J 12005 540u 1lOOJ 87J 2605 38OU. 380U 370u 48J ..,.“’ . . m.1.. - --..I- .--..---a. -m--e - -- --_.- 

Dibento(a,h)anthracene 370U 4405 540u 5405 440u 1lOJ 380U 380U 370u 370u ____^.._ _ .-.. ..- _- ..I.. . ..-- --------. - -.-s-s- ----- 

Benro(g,h,l)perylene 535 8ooJ “,a?! . 540u 7405 1QOJ 380u 380U 370u . . . ..,, ,. I . . . . . . : ..-_ :! .-:,.,; .;:y.,. --;?e-- .- “- ; 37ou .: -.--..-.--.-.----.-.-- ---- - ‘- .---. .E.- ----A-.-.- --- __. -.._.. --_- _.._...- _._- -- -_-- 

a Sample Date: iWlV94,Analyals Oats: 12/2.3,4.8194. I 

Concentration Units: microgram(s) per kllogram @g/kg), Dry welght bask. 
I 

Notes: U - Compound was not detected, has been repotted at the Contract Required Quantlatlon Llmlt (CRQL). 
B . Compound was detected In the assocfated blank. 
J - Coumpound detected below the CRQL and reported as estlmated. ;I 
E . Concenlratlon was estimated, value exceeded the ca~lbratlon range. 
D . Result was obtained following a sample dilution. 
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TABLE 2-8 

RJZMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
II” I. -.l-:-- . .._ _...,____. . . --.- .--,-- -------- --_-- -.-. I.-- ..----___- -^I_ II 

Semlvolatlle Parameter8 Sample Identlflcatlan~ _-- -.. 
02-38-29 02.SS-30 02.SS-30D 02.SS-31 02.SS-32 02-88-33 02.ss-34 . .I... . ..-. * .-. ..- ___._.. _ -.--.-_- -- -_.- .--.. _ --- 

Phenol 400u 4Oou 400u 38OU 400u 730u 46Ou -.- . . . . -- . . . . . I . . . -^.--.----..--- . 

2.Chloroethyl)Ether 4oOu 400u 4oou 380U 400u 730U 46Ou . . - . . . .._ ..-.. 

2-Chlorophenol 4oou 400u 4oOu 38OU 400u 730U 460u ..- --I_- -- 

1.3-Dichlorobentene 4oOu 4oou 4Oou 38OU 400u 730U 46Ou . . . ..-.-.-.-- 

1,4-Dichlorobentene 4oou 4oou 4Oou 38OU 4oOu 730u 460u . ..-*. .-._-- 

1 ,bDichlorobentene 4oou 4wu 400u 38OU 400u 730u 46OU . . . ..“. - -. -.- 

P-Methylphenol 4oou 4oou 4Oou 3eou . 400u 730u 46OU 

Bls(2-Chlorolsopropyl)ether 4oou 4oou 4oou 380U 4oOu 730u asou . . _ . .--..-.-...a---- 

4-Methylphenol 4Oou 400u 4oOu 38OU 400u 730u 46OU - .--.... -_-.-__.-. -.--- 

N-Nitroso-dl-n-propylamlne 4oou 4oou 4oou 38OU 4oou 730u 46Ou . ..-_-..... -- --- 

Hexachloroethane 4oOu 4cnXJ 400u ’ 38OU 4oou 730u 48OU . . . . .A . . .---.---em- --_ 

Nitrobenzene 4OOu 4OQu 400u 380u 4OOu 730u 46OU . . .--__----- 

isophorone 400u 4oOu 400u 38OU 400u 730u 460u .._.- -----_ --. 

2-Nftrophenol 400u SOOU 400u 380U 400u 730u 46OU ..- .,----.-.----._----.-I_ -- 

2,4-Dlmethylphenol 4wu 4wu 4wu 38OU 4wu 730u 46OU . ---^..-4.,-e-.. .-- 

8ls(2-Chloroethoxy)methane 4wu 4wu swu 38OU 4wu 730u 46OU . . . . . .-..-- . ,. .--_ .-- ---- -- 

2,4-Dlchlorophenol 4wu 4wu 4wu - 380U 4wu 730u 46Ou . . . ..-- . . ..-_. -._ . . --._---.^-_-^-.-..-- 

1,2,4-Trlchlorobenrene 4wu 4wu 4wu 38OU 4wu 730u 46OU ..,... . _.. _.. .- ----.... “... . . ..___^.. --a-.-_----- - 

Naphthalene 4wu 4wu 43J ,’ 38OU 4wu 

_- 

730u 46OU _. --... ..-- -.- . . . . . ..- ._ _._w--.- . . . . .- --.-- 
.- 

-- - 

4-Chloroanlllne 4wu 4wu 4wu ,“1”f ‘,jSOU 
4wu 730u 460U . . .-. . . . ..- . . . --.-. I..._. ..--- _-.--..I _.--- -.--- ---_-- --._ -.--- ---.--- --..- _ _.--- ._._.-__ 

Hexachlorobutadlene .^.. _ . . . . . I ” ‘boU~-.-~~~--.._I--~~~~- ._ -.-.-.. -” -.--.-. 380U_~_.-1---.~00_11_--L_13?U _,_.. L_2?E~ _.__ 



TABLE243 

: 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . . “. e . “.... .:‘y * f?“. :.*;-:. ,- ,-.“-?-::~~y ‘-“~L~~““-~--“~ “_.” ----- ----------- -___- ---.-..- 

Semlvalstlte Parameters Sampte Identlficatlon~ --^“- ~---^ 

02.ss-29 02.SS-30 02-SS-300 OIL-SS-31 02.SS-32 02-88-33 02.ss-34 -.- .-- .-- - . . --.. ..- . ..-...--. . .._._ .....__““._“.I. -.-” 

4.ChtortM-methytphenot 400u 400u 400u 38OU 400u 730u 460u - ,. . ..-.^““..-....-._“.“...---“.-- 

2-Mefhytnaphlhalene 4OOu SOOU 400u 36OU 400u 73ou, 460U -. .--” .A.---.-“--- 

Yexachtorocyclopentadlene 400u 400u 400u 38OU 400u 730u 460u . . ..“...---.. .-. “_ .I .““.-...e.- 

2,4,6-Tdchtorophenol 400u 400u 400u 38OU 400u 730u 460u .“. .- ._“.“___ . . . -._----- 

2,4.5-Trlchtorophenol otou oeou 960U OPOU 970u 1600U 1lOOU - ” -* . _“” ._... . . . . ..-_- 

Z-Chtoronaphthalene 400u 400u 400u 36OU 400u 73ou 460U ., .” ., _” .._-““_..--. 

2-Nltroanlltne 970u 960U 96OU 92OU ’ 970U 16OOU 1lOOU ---- _ _. . .” ” .._. _..-^.-.“-. -..-..----.. 

Dimethyl phthalate 400u 400u 400u 38OU 400u 730u 4eou 
* _ “. .._ “. “... - “... -- ““” T 
Acenaphlhylene 400u 400u 4cQu 38OU 400u 730u 460U _., ., . . . .- .“.^ -a”-^“- -- 

2.6.Dlnltrotoluene 400u 400u 400u 38OU 400u 730u 460u .^.._ ,._. _ ..” . ., .I”... -.-em...- 

3.Nltroanlline 97OU 98OU 98OU 920U 97OU 18OOU 1lOOU --I - - . . ., . . . . ..- .“.“_. -.- 

Acenaphthene 40&J 485 97J 38OU 400u 730u ‘460U ” . ...” _.--..-.” 

2,4-Dinttrophenol 970U 98bU 98OU 920U * 970u 18OOU 1lOOU -.. . . . _ ..“. ---a. .- 

4.Nltrophenot 97OU QSOU 98OU 92OU 97bU 18OOU 1lOOU -- ,. . . . ..-.. “.“d...” “..“----““-.- 

Dlbentoturan ., _...,_..._._” * _-e-... ---“-.-.-“^-- 

!.4-Dtnltrototuene .__-e-e.. .-e-.-e--. -- “_~-- ._ .“_ ” ” _ . ._. -- 

Xethylphthalate . -_-__” . . . . . “-. . -“_-. --.. _-_.- 

I-Chlorophenyt-phenytelher .--_---.- _----_. “-.-.“w^ - . . . ..-. “.._ . . “. .” .---- 

luorene ..--. ---.--- _ . . . . . - “-. 
. . . . . . . . 

iexachlorobenzene 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFLRMATION SAMPLE FUZSTJLTS 

SITE 2 
” I’ -__..--- .‘-‘-~.-“““-:-~‘I-.-‘.. . .,._. . . . . -, .._. .._ ._ - _......_ _---.--- ---. “.“--..^:-a”-- -I_ 

Semlvolatlle Parameters Sample tdentiflcatlon’ --- - _____- -_---_.--- 

02-ss.29 02.SSQO 02-SS-30D . . . . . . . ..^ ..” -... “..-..“..---.--.----..-- -- -- -.-.- -_--. .-- 

Pentachlorophenol 97OU 98OU 98OU . . , ..^.._1.... . . . “-m---““--“-- 

Phenanthrene 400u 050 1100 _-. ” .“. . . .--.----e-e- -----. 

Anthracene 400u 14oJ 230J ” “, ..,. . ..^“^_L... -...-v- - 

Cafbatole 400u eQJ 1,3OJ ..-- - . _ ..- ..““_ ...“” .- 

DI-n-butylphfhalate 915 * 895 8OJ . . -.-- 

fluoranthene 4wu 730 1200 . _ ” ._-.---- 

Pyrene 400u 380J 030 --- . - .- . . . ..- I_.... e-.-m.--. ..--I- 

Eutylbenzylphthalate 400u 4OOu 400u . .- ._------a_--- .---- -- 
3,3’-Dlchlorobenzldlne 400u 400u 400u . . .._“.. ..-- ..-.- 

Benzo(a)anthracene 400u 2805 4fO 485 400u 730u 460U - . ” -. ^.” _“.-.--- 

Chrysene 400u 3105 500 1lOU 400u 730u 460U . . ^ .-.-- .- .“.“__ --e-.,-“-e _-_____. ---.----- 

l3ls(2-Ethylhexyl)phthalate 400u 6&l QOJ 38OU 43J 730u 460U I-. ..-... . .^-- m__--“----- 

DI-n-octylphthalate 400u 4OOu 400u 38OU 400u 730u 460U -..-- ““_” --_--“--““...^.--- --- -- .-- 

Benzo(b)ftuoranthene 400u 3005 540 2205 400u 13UJ 53J ..- . . ” . . ” _ “.... --. _-.- _..“. 

Benro(k)fluoranthene 17aJ 400u 730U 460U ---__-_- . .,..-“,“_, . ..-- --- m----m-. -.-.- 

penro(a)pyrene 1405 400u 82J 460U -~“_..- - .,- “__..“. . ““_. 

Indeno( 1,2.3-cd)pyrene 93.J 4Oot.J. 730U 460U .^--.--.“.-I ,. .._ ,.. _ .” --...“-.. “” -.--,-. -A.--.-- --- 

Dibento(a,h)anthracene 38OU 4oou 730u 460U “.,.__“,. _.,..__^.. . .._ “... --w--.--v--..- ---. 

- 

~” -.---.--- 

Bentp(g,h,l)perylene QlJ 400u 730u 460U I . .z.-: --.:‘--=:*:1-... .^I ., : .; -----.---- --cz - -.----L~~-z--.- - - I / 

a s~mpls Dale: 11~/1&94,Analysls Date: 1217.&?)4. 

Concentration Units: mlcrogram(s) per kllogram (ug/kg), Dry weight basls. 

Notes: U - Compound was not detected, has been reported at the Contract Requlred Quantlatlon Llmlt (CROL). 
B . Compound was detected in the associated blank. 
J - Coumpound detected below the CRQL and reported as esttmated. 
E - Concentration was esllmated, value exceeded the callbfatlon range. 
D - Result was obtalned followlng a sample dllutlon. ’ 
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TABLE243 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. .! . ~“7.1 - .--. -.-y ;., .“Tt~if.~l’~“,-- . . . ...” . . . -.-I_ _.“““--I ..-_---.-- - ----“_” --_.-- .------_-- 

PestlcldeslPCBs Sample ldentlflcstlon~ ” “_ . .“. .- -. * “....“. “. --___ -_ ” ,._- -- - 
Parameters 02.SS-01 02.SS-02 02.SS-03 02.SS-04 02.SS-05 02.SS-0% 02.SS-07 02”SS-08 02-SS-OQ 02.SS-10 02.SS-1Ol.l . .” ..,.. .,. ..,-..-._ ._“. “.._“--.-““- ““... -I...-“-.. .-“.._--. -- .-~” -.“.-“__--“-“.- 

alpha-BHC 2.2u 2.lU l.QU 2.lU 2.ou - 2.ou l.QU 2.ou 2.ou 2.ou 2.ou . . . . . . ” . ” ._- . . “._ .-- -- 
beta-B% 2.2u 2.w 1 .QU * 2.lU 2.ou 2.ou l.QU 2.ou 2.ou 2.ou 2.ou ” . . . .^ ““,“. ‘ ..._I__,_ 
delta-BHC 2*2u 2.lU 1 .QU 2.lU 2.ou 2.ou l.QU 2.ou 2.ou 2.ou 2.ou . - ” . .“.-.-- . ..” .--_.--- e 

,gjlmma-BtjC (Lindane) 2.2u 2.1u l.QU 2.1u 2.ou 2.ou 1 .QU 2.ou 2.ou 2.ou 2.ou . - -.. ..___.-““^-I.v- .---- 
Heptachlor 2.2u 2.1u l.QU 2.lU 2.ou 2.ou l.QU 2.ou 2.ou 2.ou 2.ou . “.“...--..__“. -_.-.“-,-,~--““^ -- _-__-_. 
Aldrln 2.2u 2.lU l.QU 2.1u 2.ou 2.ou 1,9u 2.ou 2.ou 2.ou 2.ou . --. ...“” .-e.““-- -. .--- _l_“-._.“.--“- -- 

Heptachlor Epoxlde 2.2u 2.lU 1.9u 2.lU 2.ou 2.ou l.QU 2.OU 2.ou 2.ou 2.ou . . _” .A..” ..- -__ ” ---- __--- .- “““.-- 

Endosullan I 2.2u 2.1u 0.75JP 2.fU 2.ou 2.ou 1.9u 2.ou 2.ou 2.olJ 2.ou . - _... - . . . .-. “-_“.“.-e”. .- - -- ---_ 
Dleldrin 4.3u 4.ou 3.7u 4.lU 0.55JP 0.54J 3.7u 3.9u 3.8U 3.9u 3.8U .” _... .._-. . ._ ,.._ ----.---_ “.. .- -. ..- I_- 
4,4’-DDE 4.3u 0.88JP 3.7u 4.1u 1.4J 1.5J 5.6 3.9U 0.62JP 2.3J 1.8J .“. --.” ..-” . . . . “-sm..--.-“.- - ----_-.- 
Endrln 4.3u 4.ou 3.25 4.1u 3.8U 3.QU 3.7u 3.9U 3.8U 3.9U 3.8U . . . . . . ...” “.-“...--.-“.---.-“.- 
Endosulfan II 4.3u 4.ou 3.7u 4.lU 3.8U 3.9u 3.7u 3.9u 3.8U 3.9U 3.8U .“--.“e.-“--. .--.-.e,. -- ------- 

4,4’-ODD 4.3u 4.ou 3.7u 4:1u 1.9JP 3.9U 3.7u 3.9U 3.8U 3.9U 3.8U .- _...” .” -- .._.. - ,..-. --- m-e .- - 

Endosulfan Sulfate 4.3u 4.ou 3.7u 4.1u 3.8U 1.8JP 3.7u 3.QU 3.2JP 2.5JP 1.7JP . ““-. .-._-_-.““.l.l”.-.” -- - -.-- 

4,4’-DOT 4.3u 4.ou 3.7u 4.lU 3.8U 3.9u 3.5J 3.9U 2.25 3.9U 3.8U . . . _.“... ,.. _ ..-....... “..--““-..-..-.-_i---- -- 

Methoxychlor 22u 21u 1QU 21u 2ou 2ou 1su 2ou 2ou 2ou 2ou . I ..-_ . ..“^ . . . . . --. ..-““-” 
Enddn Ketone ” ” ..” . . 

, Endrln Aldehyde *... we.. ._ ._-._._” 

* “... 9~5-..---~~~-~~--~~~ y; ..-- s ;*.” 3.9,” ;:;;. *;:;; ;;g 

.” ..- . . . “..“. .“” A”--- 

r.ll ,.,P, 
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TABLE 2-8 

Pestlcldea/PCBs 

Parameters 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
-.-. . ..^. - _---: --_-... ------ ---- ---_-_--- --._-_ ----- -..- 

Sample IdentifIcatIona - -.-_ ---- -.I___._.._ -- 

02.SS-01 0%SS-02 02.SS-03 02-58-04 02.SS-05 02-SS-06 02.SS-07 02.SS-08 02-SS-09 02.SS-10 02.SS-1OD ----. -- _--- 

Notes: U - Compound was no! detected, has been reported at the CotWact Requfred Quantiatlon Ltmlt (CAQL). 
S - Compound was detected In the associated blank, 
J - Coumpound detected below the CRQL and reported as estimated. 
P - Concentration reported Is lowest amount, +I- 25 percent difference between analytlcal columns. 
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TABLE24 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
1. _. . .“. ., , I. . . ,- .-,‘:‘-! *.,y:c,. ~.-~.I -..-. ..e....... . ..----._-.-.-. --__- . . . -.“..-..--.- ._-.__._.__._.-.- _---.--- ._,“,.. __. .____._.._ - i---q 

PestlcldesIPCBs a. .e...- - . ..- -.-.-.-..- 

Parameters 02.SS-11 02.SS-12 02.SS-13 . . . . . . . - - _ . , . . ._-,._ . . . . . I .-_.- __ 

alpha-BHC IOU 1.7u 2.ou . . . . _.-_. . . . -.-_--.--” .-.- 

beta-BHC 1ou 1.7u 2.ou -. . . . -.-.. . ..I”_ -......_ . . . . . - . . . ..- 

delta-BHC 1ou 1.7u 2.ou . . . . “.. . . . ...” _-_. -_..-..-..- 

gamma-BHC (LIPdane) IOU 1.7u 2.ou . . .” . . . . ..-.e . . . . . . . 

Heptachlor IOU 1.7u 0.81J _ . . ” . __ .^._....., ---- - 

Aldtin 1ou 1.7U 2.ou .I -. ..I..._ .^.... I.-...-.. 

Heptakhlor Epoxide IOU 1.7u 0.73J . . ...” ._.-__ --------_ 

Endosulfan I 1ou 1.7u 2.ou . . ..- _“.. ..” -.. -.... --.--.- - 

Dleldrln 13JP 3.2JP O.BlJP . ..--.-, ---- -..--i 

4,4’-DDE 2ou 3.3u 6.6 . - _ _. ,_ _....” .-.. ._-..-- -- 

Endrln 2ou 3.3u 3.9u . . . . . . . . . . . . . . 1. . . . . . -..--me -- . . . ..- 

Endosulfan II 2ou 3.3u 3.9u -. . . . . _. .._.. _.._-__ .- - 

4,4’-DOD 2ou 3.3u 0.86JP . ” --_.. ” ..-...... -... - . . . . . - --.,-PI-.- 

Endosulfan Sulfate 2ou 3.3u 3.9u - . . ..- . .-^.... -N-_-d-- --.-- 

4,4’-DOT 2ou 1.7JP 6.OP .,...._ ..- . . _ .-.... . . . ..--.....e----.-- -.- 

Methoxychlor 4lBJP 21BP 6.OBJP . . .“_ . . . .-.. . . --. --,-..-.- 

Endtin Ketone 13JP 5.4P 3.9u . ..-... ^ .a. . . . . . . . -. . . . . . . ..w.- .-.--...*..m 

Endrln Aldehyde 2ou 3.3u 3.9u . . . . . . . . -. ..- ^-I-, . *. ._^ y-.-m--- 

Samale Identlflcstlon~ 

02.SS-14 1 02.SS-15 1 02.SS-16 1 OP-SS-17 1 02.SS-18 / OP-SS-19 I 02.SS-20 1 02.SS-20D 

2.3U I 2.OU I 2.OU I 19U I 2.OU I 2.3U I 2.lU / 2.lU 

2.3U 2.ou 2.ou 19u 2.ou 2.3U 2.1u 2.1u 

2.6P 2.ou 2.ou 19u 2.ou 2.3U 0.96JP 2.1u - 

2.3U 2.ou 2.ou 19u 2.ou 2.3U 2.1u 2.1u 

l.aJP O.BOJP 2.ou 19u 2.ou 2.3U 2.1u 0.67JP _.--.-- 

2.3U 2.ou 2.ou 19u 2.ou 2.3U 2.lU 2.1u 

5.OP I 2.OU I 2.OU I 19U I ’ 2.OU I 2.3U I 2.1U I 0.85JP 

2.3U 1 2.OU 1 2.OU 1 19U I 2.OU I 2.3U I 2.1U I 2.1U 

4.5U 1 3.9U I 3.9U I 40P I 2.9JP 1 4.4U I 4.OU I 4.1U 

?9P 

4.5u 

4.su 

4.su 

4.su -- 

16 

1.2JP 1.3JP 

3.911 3.9u 

3.9u 3.9u 

3.9u 3.w 

1.2JP 3.9u 

3.9u 1.6JP 

37u 

37u 

37u 

37U 

37u 

37u 

4.7P 4.7P 4.4P 21P ..-..- -- 

3.9u 4.4u 4.ou 4.1u - 

3.9u 4.4u 4.ou .4.1u 

2.IJP 4.4u 4.ou 4.1u -- - 

3.9u 4.4u 4.ou 4.1u 

P.&JP 3.lJ 4.ou 5.4P 

2ou 19Ou 45BP 140BP . . ---_- 

3.9u 37u 1s 4.4u .---- 

3.9u 44P 3.9u 4.4u -.. 

Pago lol2. 
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TABLE 2-8 

, .  .  .  . ; .  .  .  . . ‘ . . . - . +  , . , - :  . -  

Pestictdes/PCfSs 

Parameters . . 

tlphaGhlordane . _ - - - . . . _ - _... _ _ _ 

lamma-Chlordane -.._.--. ._ ._ .” -,._-.. 

roxaphene _ _. . .._.. _-_-_- 

Mclor- 1016 . . . ..- _ -.... -- 

iroclor-1221 . . ._ . -.- ---. 

Wclor-1232 -. .,. .-._...--- 

Mclor-1242 . . ,_ . --.-..--s 

~roclor-1246 _. . -. -. . --.-I 

Mclor-1254 .- ..-. .--.--A- 

4roclor.1260 .‘:.-I:?.- 

Z-’ 
I 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
:L~~~--‘.-...~ . .._ --e-w -. ..-..-__ .___I_.____- ---._--.------_ _- ..--.-- ..--..--...--___ ._..,,_ ____ _ _.. 

-.----A- 

02.ss-11 02-ss-12 .t . . . - a. . . . . .--....-.. 

1ou 1.7u _-..-..-.-I---.-- 

1ou 2.4P ..--.-- -- 

1OOou 170u ----_.- 

200u 33U ----.. 

410u 67U --- 

200u 33u -e-.-m--- 

2oOu 33u -- -- 

200u 33u --. 

1900 510 -_--a-- 

200u 33u --- ,- -.---- - 

Sample tdentiffcation~ -_--__I -.-^- --- 

02-83-13 02.SS-14 02-SS-15 OP-SS-16 02.SS-17 02-SS-18 02-58-19 02-SS-20 02.SS-20D . . . -..“_._-__-,-__ __.,____ ~_--_--__-__--_-..- ---_--- 

3.1 2.3U 8.5 2.ou 19u 2.ou 2.3U 2.lU 2.1u -- --- --- _~- 

2.4 2.3U 7.8P 2.ou 2OP 2.ou 2.3U 2.1u 2.1u - 

200u 230U 200u 200u 19Oou 200u 230U 210u 210u -- . 

39u 45u 39u 39u 370U 39u 44u 4ou 41u I_-- - -. -- 

Elou 92U eou eou 740u 80U QOU 82U 83U 

39u 45u 39u 39u 370u 39u 44u 4ou 41u .-.- 

39u 45u 39u 39u 370u 39u 44U 4ou 41u 

39u 45u 39u 39u 370u 39u 44U 4ou 41u - 

66 45u 5OP 42 6200 140 44U 4ou 41u 

39u ,45u 39u 39u 370u 39u 44U 4ou 41u 
- -- ----------em 

-I 

a Saripie Date: 1 l/14/94, Analysh Date: 11130/94.12/1I94. 

Concentration Units: mhrogram(s) per kilogram (uglkg), dry weight bests. 

Notes; U - Compound was not detected, has been reported at the C6ntract Required Quantiatlon Llmlt (CRQL). 
B - Compound was detected In the asaoclated blank. 
J - Coumpound detected below the CRQL and reported as estlmated. 
P - Concentration reported Is lowest amount, less than or P to 25 percent difference between analytical columns. 

li 

m/g:/12308JOt%b. 
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TABLE 2-8 

RXMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 

” -. f’-r-.E-L--~T. 1 f- “‘. .‘:--T-‘:.T-511’?.7 _..... __-.-.- --- ---_---_--_-e-e- __--____- 

Pestlcldes/PCBs Sample IdentIfIcatIona . ..- ..- -- --- 

Parameters 024s29 02.SS.30 02.SS-300 02.SS-31 02.SS-32 02-ss-33 02*ss-34 . - _ . . . ..- --_ -^--._-.A- .--- - - ----- 

alpha-B% 2.lU 2.1u 2.lU 2.ou 2.1u 3.8U 2.4U . - ..r. -.- . ..-.-__.A.. ..--- . . w---w -- 

beta-BHC 2.lU 2.1u 2.1u 2.ou 2.1u 3.w 0.73JP . .--.-_--- 

delta-BHC 2.lU 2.lU 2.lU 2.ou 2.lU 3.8U 2.4U ..--.-- ---- -.... --..-.--....--..-..- 

gamma-BHC (Llndane) 2.1u 2.lU 2.lU 2.ou 2.1u 3.8U 2.4U . ^.. . ..^ .- --*--- -. -..----a~ 

Heptachlor 2,lU 2.1u 2.lU 2.ou 2.lU 3.8U 2.4U -. . .---e-m.-11 .-.-.-e-m-. 

Aldrin 2.lU 2.1u 2.1u 2.ou 2.lU 3*8U 2.4U .___ . .._ --.-.._---d---A. -- ----... ----.- 

Heptachlor Epoxlde 2.1u. 2.lU 2.1u 2.ou 2.lU 3.8U 2.4U . .--..--..*...--.-.^---- - e-_-.----w 

Endosulfan I 2.1u 2.lU 2.lU 2.ou 2.1u 3.w 2.4U ._ .____.. --- . . -_ ------- -._ 

Dleldrln 4.ou 4.ou 4.ou 3.w 4.ou 7.3u 4.w -. ._...__-- ..-.--- e-e-- I.-. - ------ 

4,4’-DDE 4.ou 0.86J. 4.ou 3.8U 4.ou 7.3u 4.6U .- . . . -....-e-.----, .-- -I_ 

Endrin 4.ou 4,ou 4.ou 3.8U 4.ou 7.3u 4.6U ._ -------.--..-I_ 

Endosulfan II 4.ou 4.ou 4.ou 3.w 4.ou 7.3u 4.6U - . . I.. ..---- 

4,4’-DOD 4.ou 4.ou 4.ou 3.8U 4.ou 7.3u 4.N __._._.--^,- . . ..--..--.-...--.---- 

Endosulfan Sulfate 4.ou 4.ou 4.ou 3.8U 4.ou 7.3u 4.6U 

4.4’.DOT 4.ou 4.ou 4.ou 3.8U 4.ou 7.3u 4.6U I.._._.__.-.. -.-.. ---e-w 

Melhoxychlor 21u 2lU 21u 2ou 2lU 38U 24U ..---. _. -.,_._. -._. _--...-- --.I, --- 

Enddn Ketone 4.ou * 4.ou 4.ou 3.8t.l 4.ou 7.3u 4.fYJ ,__.,.-. t-. ” _-___ -.. _._._- _-._.- -..a---..-- -. .------ -.---- 

Endrfn Aldehyde 4.ou 4.ou 4.ou 3.w 4.ou 7.3u 4.6U -- ---.- -..-..- ----- _.__..._ .._ _,_ .,....-. . ..-.-- ---....--..a. .--I_.---. 

, II (‘, (I’S, 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
..- ..- . . . .--,-,T- ,,.____._.-,__-.--..-.-.- . . .,.. ._. . _ . .._.....-- .._._,____.___-_-- ---_ ------_--- --. 

PestlcldedPCBs Sample Identlflcatlanl “~-.-----.-_.--__-_. 
Parameters 02-SS-29 02.ss-30 02.SS-300 02-88.31 02-88-32 . .*. 02-83-33 . . . 02-ss-34 . . . -....-. __._-,._.._.,..._. -- .--.----- -.,-. A..-.--- ------ -- 

alpha-Chlordane 2.1u 2.1u 2.ou 2.lU 3.8U 2.4U -... .- .-. . .e.-- .._._ * ..-. -- _---__,_._ 2.lU 

gammaGhlordane 2.lU 2.1u 2.lU 2.ou 2.1u 3.8U 2.4U . . . -.--...- _^ ._..-.-_,-- __., - 

Toxaphene 210u 210u 210u 200u 210u 38OU 240U . -... .._ -_._-_.-_.- --._ - _.--__ 

Aroclor-1016 4ou 4ou 4ou 38U 4ou 73u 46U . .-- -.I- . . ..- .-__-.-----._----. - --._ --- 
Aroclor-1221 82U 82U 82U 77u t32u 150u 94u .-_ . _. ..-..--.....--. -_-.- -._-- 

Arc&or-1232 4ou 4ou 4ou 38U 4ou 73u 46U . -.._ _.I____.I-._^.II_-. --- --- --- 
Aroclor-1242 4ou 4ou 4ou 38U 4ou 73u 46U - ._. . . . ._..._.,._ -----_-----_- -- ~- -.-- 
Aroclor-1248 4ou 4ou sou 38U 4ou 73u 46U . ..-. ^..I ^ -.--.. ----- . ..- - ..--- - - -- --- 
Aroclor-1254 4ou 4ou 4ou 38U 4ou 73u 46U . . . . . -- . . __ ..---- _-....----- -- - -- 
Aroclor-1260 4ou 4ou , 4ou 38U 4ou 73u 46U . ‘.‘-I ---:‘-..---- .._--....- _...- __--_-- -.--A ~-----__---~-^__--~____= 

a Sample Date: 1 i/t&94. Anatyds Dale: 12&94. 

Concentration Units: mlcfogram(s) per kllogram (ugikg), dry weight basls. 

Notes: U - Compound was not detected, has been reported at the ‘Conlract Requlred Quantlatlon Llmtt (CRQL). 
B - Compound was detected In the associated blank. 
J - Coumpound detected below the CRQL and reported as esllmated. 
P - Concentration reported Is towest amount, less than or = to 25 percent difference between analytlcal columns. 
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TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
-.. . : .-......, - - _ :. ., -,.. .!y.-.-yA:.F-T.-‘f- .-._-- __.. --.-~----_-_ -------.- _-- --___-_ 

Pesticldes/PCBs Sample Identlfkatton ..----d-_---P 

Parameters 02-ss-21 02-88-22 02-38-23 02-88-24 02.ss-25 02.ss-26 02.SS-27 02-88-28 . . .-. . . .-_.._ .--_.-..-.-. .-.....-..-..” -.-.. .-._----. 

alpha-BHC 2.8U 2.lU 2.lU 2.2u 2.ou 1.9u 2.ou 2.8U - . -.-- -.._ _. _ ._. ,...-,.,... _ ,.__” ^______^- 

beta-BHC 2.8U 2.1u 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U . . . . - ._.. ..*.-.. .--^.._-----.-- ---. 

delta-BHC 2.9u 2.1u 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U - -... -I. . . ..I . . . --^ .._I---.------.- - 

gamma-BHC (Llndane) 2.8U 0.88J 2.lU 2.2u 2.ou 1.9u 2.ou 2.8U . - . ._---..I-- 

Heptachlor 2.8U 0.8OJ 2,lU 2.2u 2.ou 1.9u 2.ou 2.8U I.. .- _-..--.- .-.-..- ..----.--- . ..--.- ---~ 

Aldrln 2.8U 2.1U’ 2.1u 2.2u iou 1.9u 2.ou 2.8U . .--..--_.-. - _... - ._.- -.._-_ --- . - 

Heptachlor Epoxlde 2.8U 2.1u 2.lU 2.2u 2:ou 1.9u 2.ou 2.8U -. .- -,...e- --- -. 

Endosulfan I 2.8U 2.1u 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U ’ . --.-.- ..-._ . . . . . -.._------ - 

Oleldrin 0.64JP 2.oJ 4.ou 4.3u 3.9u 3.7u 3.9u 5.4u ,. . _ .-_. -.. -.-- -..-s -. __-~. 

4,4’-ODE 4.2U 4.1u 4.ou 4.3u 3.9u 3.7u 3.9u 5.4u . ._.... -. -.-_--.---- 

Endtin 4.2U l&J 4.ou 4.3u 3.9u 3.7u 3.9u 5.4u . - _.---..--..^.. - .m.. -._ --._-- -- 

Endosulfan II 4.2U 4.1u 4.w 4.3u 3.9u 3.7u 3.9u I 5.4u . . . . ._.. _- ._.. - ..-_-.- - -..-..-.--- - --- 

4,4’-000 4.2U 4.1u a 4.ou 4.3u 3.9u 3.7u 3.911 5.4u ,. ..-,. -----.---...----..---- ..- _---- ----,-. 

Endosullan Sulfate 4,2U 4.1u 4.ou 4.3u 3.9u 3.7u 3.9u 5.4u .-_. --.. . .._ _.-,.- ..----_--._--.----e-m- ----- - 

4.4’-OOT 4.2U 1.8J 4,ou 4.3u 3.w 3.7u 3.9u 5.4u ._. -.. -..-.._^.-- -.._---.----.-.----.- 

Methoxychlor 22u 21u 21u 22u 2ou 19u 2ou 28U ,, . .--._. ..--.._.,-., ---_- ..-.- -- .- __--- --.-- - .-.-- --__I_ ..------. 

End& Ketone .,... - 

Endrk Aldehyde 

. ..- , - 

Page I 01.2. 



TABLE 2-8 

REMOVAL ACTION 
SURF’ACE SOIL CO NFIRMATION SAMPLE RESULTS 

SITE 2 

~ . ‘-t! 
!‘. -“c . 7.-. ‘-“‘r::‘~----.:~‘- tr‘--:‘-z “_.” ” .^“““L^ -.--..- --... ;=..._..-- ..-- _ -..- - “_.__._” _.__,_ ..” _--..- “___ _ D-~~-------y.- f=-r-=.z”e 

Pestlcldes/PCBs ~~~.~~..“““~“.““-..-.~~“.~~“~~~~.”~.-.-”~” Sample IdentIfIcationa ------ -...--- -__._ -.. “” .-““-----“_I 
Parameters 02.ss-21 02-ss-22 02-88-23 02-83-24 02.ss-25 02.ss-26 02.SS-27 - . 02.SS-28 . . . ..- . ~I... .--.. ..-- _......I --- .--.--...-.^....-” - ..-. ..-^--.“.....-.-““-. . . ..--.-.... .-^“_“-“_. -- -___-._ .--... L-.--.- _____ 

alpha-Chlordane 2.2il 2.1u 2.lU 2.2u 2.ou l.QU . ., ” . ” .^..” . . . “” ..I. ...“. -...-“.. 2.ou 2.8U -.- - “de- _-... .---- “. ..-----_.- ---- .--_-.-_.“-._-- 
gamma-Chlordane 2.2u 2.lU 2.1u 2.2u 2.ou 1 .QU . 2.ou 2.8U ---- --m-e-_ 

‘Toxaphene 
we-- 

220u ‘” .“...“..~_~~..~“.“~“..““. - 210u 210u 220u 2OOu 1Qou 200u . ” .“. 280U -..-. -.--- -- .------ _--. --.--_-_-_ ----” -. -_ 

Aroclor-1016 42U 41u 4ou 43u 39U 37u 39U . “. - ..-..“.--- - . . . . ..- --_ 54u -- --. ---. -- 

Aroclor-1221 86U 83U 82U 87U 79U 76U eou 11ou “.” .._ _““.._ -I_ _-,. ~ -___ - - --.--.-__ - 
A&or-1232 42U 41u 4oll 43u 39U 37u 39U . . “I”” -r,“l_“---..---- 54u 

Arcclor-1242 42U . .“. ., “......““.” -----.--._ 4lU _ 4ou 43u $QU - 37u 39U 54u -- --_-““-- ..“” -“” 

Aroclor-1248 42U 41u 4ou 43u 39U 37u 39u 54u .I.“.^_ . . . . ̂ “--_..----.-.-“- I-_--.__I._ .---- -.-- 
Aroclor-I 254 42U 4lU 4ou 43u 39U 37u 39U s4u . “... I” .” . . . . . “.“.““.“-.. . ~^“--.._---“~“^“~ ” .--- .-w---e .---.-- 

Aroclor-1260 42U 4ou 43U 39u : .11”--=:-:‘11:7 ~‘Z-~~.-.. “.. -- .--.-- 4lU , 37u 39U 54u . .-” .- -.a-- .--__ -_-_-______ -m.- ---.- ~ _““” --__mi__ 

a Sample Date: 11/15iIM.Anslysk ms: 12/t/94. 
Concentration Units: mIcrogram per kllogram (uflg), dry welght basis. 

Notes: U - Compound was not detected, has been reported at the C&tract Required Quantiatlon Llmlt (CRQL). 
B - Compound was detected in the associated blank. 
J - Coumpound detected below the CROL and reported as estlmated. 
P - Concentration reported Is lowest amount, less than or = to 25 percent difference between analytlcat columns. 

sllvg:H23mK)13nab. 
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TABLE 2-8 

REMoVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
-,_ ---- -- 

J j 
: ‘.r ., ,,, “-‘.:’ :717-- ~-T11cz-.-^=1 II_._--.___ -- _.__,_...__ __-_._--^- _-.I_,__-.._.. _ ._._,_ _--.- -I-._ - -.-. -----..--. ..?L- 

Pestlcldes/PCEls Sample Identlflcstlon* . ._. . ._._--I- --_-_-- _b--.--.-- --- ---._ ---- --- 
Parameters 02-88-21 RE 02.SS-22RE 02.SS-23RE 02.SS-24RE 02.SS-25RE 02~SS-26RE 02.SS27RE 02.SS-28RE .-. - . -_^ --.--.-.....-.. -- ---.---_--- ..-.- I_-----_-..--. -_-_l- 

alpha-BHC 2.2u 2.1u 2.lU 2.2u 2.ou 1 .QU 2.ou 2.8U . . . . .-..._ ._^I.. . . . . . . _ --Cl-..._.-- - ----. -- --- -P--P 

beta-BHC 2.2u 2.1u 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U -- . . -.- ._..-..__.-.---. -_---_-_.. 

delta-BHC 2.2u 2.lU 2.lU 2.2u 2.ou l.QU 2.ou 6% .,... . . . . . .-.----.-.._-.-.__-.-II-.l..-. --.---- --- 

gamma-BHC (Llndane) 2.2u 2.1u 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U _.., , .a. - ..a.. . .,._. - -...-. ^-.-..-A--. --w-e. -_-.------- .- - ..---.-II.- 

Heptachlor 2.2u 2,lU 2.1u 2.2u 2.ou 1.9u 2.ou 2.8U --^. .--e--e --.- ---I-. 

2.2u 2.lU 2.lU 2.2u iou 1.9u 2.ou 2.8U . . ..-.-... - -.-.. ---. I..--_--.- *-- ----- ._^_ -._.--.- -.-.--- 

Heptachlor Epoxlde 1.2JP 2.1u 2.1u 2.2u 2.ou l.QU 2.ou 2.8U ----- ---..-.- ---------- .-._ _. __-. -..-_-..-.-I--^.- 

PT/mm/g:/123/30501Mnb 
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TABLE 2-8 

REtiOVAL ACTidN 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
- . ..) I,~- -:f- .,-,., :f:f.----r--I:-.-,--;.--- ...-.-....-I_--_-..~--I -----l--t---- -.-.- 

PesticldeslPCBs Sample Identlflcatlonb .-_-..-.-.-__-- .- -^. --- 

Parameters 02-88-43 02.ss-44 02.ss-45 02.ss-4% 02.SS-47 02&%a 02.SS-48D . . . . . . . . I . . . . . ,t ..,,.. a---*... I_._.._ _,.._.__, ._.-P-B ---.-- 

alpha-BHC 2.lU 2.3u 2.1u 2.ou 2.ou l.OU l.OU _ . ,. . . . . -.,.... .,.-_ - . ..--.-..-- 

beta-BHC 2.1u 2,3U 2.1u 2.ou 2.ou 1 .OU l.OU . . -.......a-.-.. .--*-^---. ^_...- 

delta-BHC 2.lU 2.3U 2.lU 2‘OU 2.ou l.OU 1 .OU . . ---I- .--I.-- -.... -..-.-__--_- --- 

gamma-BHC (Llndane) 2.1u 2.3u 2.lU 2.ou 2.ou 1 .OU 1 .ou .-- . . . . --.a ..-- - -- 

Heptachlor 2.lU 2.3U 2.lU 2.ou 2.ou l.OU l.OU --e-e -- .- 

Aldrln 2.1u 2.3U 2.1u 2.ou 2.ou l.OU l.OU _ . _.. - . ..- .^.. . . . ~ -..-. ----.I -- 

Heptachlor Epoxlde 2.lU 2.3U 2.lU 2.ou 2.ou l.OU l.OU ------ ,. -. ..-..-..--,. . . . . me..-..- 

Endosulfan I 2.1u 2.3U 2.1u 2.ou 2.ou l.OU l.OU .- _..-...-.-. a-..------.-.- --. 

Dleldrln 4.ou 4.4u 4.lU 3.8U 3.8U 3.7u 3.7u .---_-..-I .- . . . . . . ,_.._“.__-.._l-. . . . . . -a-.----- .--.-_,.----- 

4,4’-DDE 4.ou 4.4u 4.lU 3.8U 3.8U 3.7u 3.7u . . . .._._.. .-- _.I_... -....-----a -. 

Endrin 0.0&J l.oJ I 4.1u ’ 4.2 2.6J 3.7u 3.7u . . ..- - - ,. . . ..-_._.-.-.- __-_--- - 

Endosulfan II 4.ou 4.4u 4.1u 3.8U 3.8U 3.7u 3.7u -__ .-.- -...-- e.__._.. ---..a-- ---- 

4;4’-ODD 4.ou 4.4u. 4.1u 3.w 3.8U 3.7u 3.7u .,., .-. -_-. _.--. -._-.^-.--- 

Endosullan Sulfate 4.ou 4.4u 4.1u 3.8U 3.8U 3.7u 3.7u . _..._...__. - ..-... .--e--e ..-... -.m..---, _-_ --. 

4.4’.DDT 4.ou 4.4u 4.1u 3.8U 3.8U 3.7u 3.7u . . . . . .- _^.. ._ ..-.. _...----a_ .m-------w-v-.---.- ~ ---_.. -~.-.- ,, . . . . . 

hlethoxychlor 21u 23U 21u 2ou 2ou IOU 19U ,, . . .._ _,...._ ._._-.___._ -. ___. - __._.-__--.. -.- --.-... -----.-m-P- --.--1-.-- -----.-. ..- 

End&i Ketone 4.ou 4.4u 4.1u 3.8U 3.8U 3.7U 3.7u . _. ,,_.. ,, .,._...,.,. . . . . .._.. . . ..* _._... .I.. . . . . . ..e--- ,,.-.._.... -.--_-----.--. -.- -.-__.---. .-... . 

Endrin Aldehyde 4.ou 4.4u 4.lU 3.8U 3.8U 3.7U 3.7u _--.--- -- .-..._- - -__.._.- ------- ___--_- _..-.- . . . .., . ..-... ._ .-.e-..-..-... . . . . . . ..--.. 

Page 1 012. 



TABLE 2-8 

II. . ..” .a... .: ,*.:. .** 

PestlcldesFCBs 

Parameters . ._ . . . 

alpha-Chlordane . . . ..__.- _...._ 

gamma-Chlordane . . . _. _ __ . . . . .- __ _ 

faxaphene . . . . - .- . . 

A&or-1016 _. . .-_- -.I-__..._ 

Aroclor-1221 . . . . --..--- 

Aroclor-1232 ._._.__. .-- __.._ 

Aroclor-1242 ._.I . . .-. . . . . . . . . 

Aroclor-1248 . . . _ - . . .- 

Aroclor-1254 I . . .._A_ . . -... 

Aroclor-1260 ..- ..-.. ̂-. t!-I.,.f~: 

-T 

,._ 

- 

. . 

._ 

-REMOVAL ACTION 
SURFACE SOIL CONFKRMATION SAMPLE RESULTS 

SITE 2 
?.:!?--cYYrY2...r--~ ..- ___...___. --__.-...__-A.-.--- - --.--- --- -- .--- .- z-z- .--- 

Sample Identlflcatlon~ ...‘.-.-...-...--.-f -- --.- 

02-88-21 RE 02.SS-22RE 02-SS-23RE 02.SS-24RE 02.SS-25RE 02.SS-26RE 02-SS-27RE 02-SS-28RE . . . . . . . . . . I..^.-^ . . . . -.-.e. ---.-...^.^-----------..--___-_-- .--- .----..-_-_-- ..--..._- 

2.2u 2.IU 2.W 2.2u 2.ou 1.9u 2.ou 2.8U _.-_-_-.._-- ---.---_ .~ -- -- --._ 

2.2u 2,lU 2,lU 2.2u 2.ou 1.9u 2.ou 2.8U - --.- --..- -- -. --_- 

220u 210u 210u 220u 2oou 19Ou 2OQu 28OU -.*-..-m -..-..----e---~_ -----_--.- .-- ,..- 

42U 41u 4ou 43u 39u 37u 39u 54u -- ----- --.----- 

86U 82U 82U 87U 79u 76U 8OU 11ou .--._I--------- -- ----- ----_ 

42U 41u 4ou -_---- -- --- -.-- ._--- 

42U 4lU 4ou ---...- _-.-.- -.- 

:~~~~~~-,~~~-~-~~~-~.-~~~ 

.--..- ..^_ -.-_-..--.-- ..-~~.-.-~ ..-. --I- .--- P-- --.---.--- -._..... .---- ..- . ..- - _._- .._...._=z-~.‘1:2=-.- d 

a Sample Onla: llllW4,Analysls Dale: 12/l/94. 

Concentration Units: mIcrogram per kllogram (I&&g), dry welght basis. 

Notes: U - Compound was not detected, has been reported at the Contract Requlred Quantlatlon Llmlt (CRQL). 
B - Compound was detected In the associated blank. 
J - Coumpound detected below the CRQL and reported as estlmated. 
P - Concentration reported Is lowest amount, less than or P to 25 percent difference between analytlcat columns. 



\, 

3‘ 
‘\ 
i 

REMOVAL ACTION 
SUlWACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
., . . ..,+, . ..?. “‘-i”-..;-:r’-“--~.~.....-..-.-- _---- I-__^I._,..,__.I-_I.- -_ .----- -- .-...._. _^_.._ v_-r---car’-......___._ 

PestlcldeslPCBs Sample IdentIfIcatIona ..-. ---.------..l..l- _.-....-. -.. -. ------..-_ ----- -- - 

Parameters 02.SS-46 02-SS-46 02.SS-47 02.SS-40 02-88-480 ..-. . ..I . -........-.-_..---,.-.-.---_.----_ .,-.-..-_.-mm.-_ .---.-_- --.---_---_-_.__- 

2.lU 2.ou 2.du 1.9u 1.9u .-e,_--.-..- --..--.a-..--.---.--. -----------.-- ----.. -_-- 

gamma-Chlordane 2.1u 2.ou 2.ou 1.9u 1.9u _. . . . . . . . . . . . . - -. _-_--..---.. .---_------- 

foxaphene 210u 2OOu 200u 190u 190u ------------ -~----.---...-.e---.-----..- 

41u 38U 38U 37u 37u --.- -.---- 

84U 78U 77U 75u 74u ^.- - --- 

41u 38U 36U 37u 37U _---- ----.----------I 

41u 38U 38U 37u 37u . . . - _.... -me” ---- --- _---. ---- 

4lU 38U 38U 37u 37u .,_. . . . . -._^.-- .--e----“--- -.--.- 

Arcclor-1254 41u 78 . _. .e.-.....e,.* . . . ..---.--.---_.------- -- 

41u 38U :“.y;.. :” ‘:“-F:: :f”-. -....,_.,,._.._... ._-..-- - ._.. - -. -... _------ e-_-w- - __.^ - ----..--I _.=.--------.--.-...- - 

* Sample Dale: 1 i/15/94, Analyak Dale: 12/l/94. 

Concentration Units: mlcrogram(s) per kllogram (ug&g), dry weight basis. 

Notes: U - Compound was not detected, has been reported at thd Contract Required Quanttatlon Llmlt (CRQL). 
S . Compound was detected In the associated blank. 
J - Coumpound detected below the CRQL and reported as estimated. 
P - Concentration reported Is lowest amount, less than or = to 25 percent difference between analytical columns. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . . ; . . -- . : ,. . . . : . . . .C”., .-...-,s ..-..,y...m---- ,_ ,,__ .._,_“^.__l___l.l _- ..“. -..------- -.--.- = -.--. -- ---I--.- --.--II- 

PestlcldeslPCBs Sample Identtflcatlon~ _“.-----.-.-.------- ----c ..I_ -.-- _--_- -~-- .-. 

Parameter8 02.SSXiRE 02.SS-44RE 02.SS-45AE 02.SS-40RE 02.SS-47RE 02.SS-4.8RE 02.SS-48DRE . . . . . . . ,,_,.,.. ” _,,.._^” .--_-.....- .-..-,.- - _.“.. ---.- .---^ ----.-----” -- _._____-_. -_-.-._.------- 

alpha-BHC 17u 2.3u 17u ?BU l.OU l.OU 3.8U . . _“,. .- . - . _. ._.- - . ..--. .-...- -- --- - .._- ---- ---^ . - ----“.P.P. 

beta-B% 17u ___ 2.3u 17U 16U l.OU l.OU 3.8U . . .._. _ ..-_ . _ . ..__” -..-- --.--M-e.- 

delta-BHC 17u 2.3U 17U 16U l.OU 1 .ou 3.8U _--..- ..-_ -- -,_-_ --.-.-- .- ---se.--. 

gamma-BH$ (Llndane) 17U 2.3U 17u 16LJ l.OU l.OU 3.6U .-..-_.-_.-. --- -. -- 

Heptachlor 17u -- 2.3l.t 17u 16U l.OU l.OU 3.8U . ..__ -.-“- .-.- 

Aldrin 17u 2.3U 17lJ 16U l.OU l.OU 3.8U - . “_“_.. ___.---_ --.--.. .---. sm.----- -” -_--.. ---------. 

Heptachlor Epoxlde 17u 2.3U 17U 16U l.OU l.OU 3.6U . __...._...-._.--_ ___” -.” ---. - “._I - - --- -.- 

Endosullan I 17u 2.3U 17u 16U l.OU l.OU 3.8U ,. _. _.. .._,...“..C-- --a -.-.e-- --“._ ---- .------- --. 

Dleldrln 16JP 4.4u 13JP 25JP 1.3JP 3.7u 7.4P .- ..-_ . . . . . ..-...-. --. .-“A----.-““.- .-*...- __-__---- -.-I_.. 

4,4’-ODE 32U f .7JP 7.6JP 3lU l&P 0.76JP 7.3u . . . ..- . .---a..-.-.- d-.-C_- ..-- 

Endrln 32U 3.5J 33u 3lU 3.8U 3.7u 7.3U _ ,. .,“. -... -.--_-.---. ..-.----- .---- --. 

Endosultan II 32U 4.4u 33u 3lU 3.6U 3.7u 7.3u - . . . . .- . . . . ..-.-- --“- 

4.4’.ODD 32u .--.. 4.4t.l 33u 3lU 1.3JP 3.7u 7.3u ,._ “__. - ..“_.“_ ----.-- - 

Endosulfan Sulfate 32U 1.3JP 33u 0.6JP 3.6U 3.7u 7.3u . _ . . _..-,. . . . -.. .“.._ w--A”.---.-- 

4,4’-DDT 32U 4.4u 33u 31u 2.4JP 1.85 7.3u . ._,. “... ..I . . . . -_..- .,-- -- 

Methoxychlor 17ou iOBJP 66BJP 2685 1ou 4.20JP IPBJP . . -.. . . . . . . -.--- me _I--- -- 

End& Ketone 32U 4.4u 27JP 3lU 2.4JP 3.7U ’ 7.3u . . . . . . ...__-“. . ._. ..a.. .I... ..I_ -.“-----.“I-.- -v-F . _----I 

Endrln Aldehyde 32U . ,. . . , . 4.4u J 33u _ .I “l-.-.__..“--._.._-._.“-.-..“---- ---. 3lU L 3.6U 34 -- 3.7U 1 -- l 

Pnpo 1 of 2. 



ThLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. .-: .“(, .:‘9*- ,1.-T-‘. :.‘-“::‘.-.‘r:--“~- ____._.__ _ _,-- -__- -_.. -- .“W ____- ~.--- _.....__._ - .___ ------.--- -...-_c -_ -_ _-_-. --7q 

PesttcldedPCSa Sample Idsntlflcatton~ ,_..,__._I____._-.,_._.__-.-. --- _--- -.-- --e-.-.----.--m _-- 

. Parameters 02-SS-43RE 02.SS-44RE 02.SS-45FiE 02.SS-46RE 02.SS-47RE 02.SS-48RE 02-SS-480RE ., . . . .__._.-. __-_..-._.-..-.. . ..-._-_-_._- . . . . . . . -.-- ----.1-1-.--..---.-.-...-------.-.-I---.----...-.-.-. 
alpha-Chlordene 17u 2.3U 17u 16lJ 1.9u 1.9u 3.8U _ _ ,^.. - ,._.. . _~._,,_,._,..~,- . ..- ---_-.--.-.-- .-.- ---e--.-w ----- .-----.- 

gamma-Chtordane 17u 2.3U 17u 16U 1.9u 1.9u 3.8U . ._. _ --. ^ . . . . --,. ..---e l_l ..--_-- ..---- 

foxaphene 1700u 230U 17oou 16OOU 19Ou 19Ou 380U .-. . . . . _.. . . . ..,._.I--._.. ---,-.-..----.---_--------.^-- _---_- ---- -.----_-. 

Aroclor-1016 320U 44u 330u 31ou 38U 37u 73u - . . _. .- -..- . ..--.. . . . . -.-m-.---w --- . ..--- 

Aroclor-1221 650U 89U 67OU 62OU 77u 75u 150u . ..., .-..” . . . ..- . . . . . __ -e-m- -- --- .~ --.-- 

1 Aroclor-1232 320U 44u 33ou 310u 

I 

38U 37u 73u . . . . _. . . . -. .-m..-e . . . . ---. .--.-- .----- -.--A.-. -- -.-_. .-. .--.---.-- -. -.---. - __..I -- 

l Arcclot- 320U 44u 330u 310U ’ 38U 37u 73u ,,, . .- . . . ,. .-.-..w.a..^-.-------. _---. _,-_.---. --_--_-_ -. -----.- 

Aroclor-1248 320U 44u 330u 310u 38U 37u 73u . _ . . . . ._ . . ..-...... . . . . . ..d...-...- -- .- --.-. .-_^- -._ . ..-__.---... 

Aloclot-1254 1900 44u 1500 2800 120 37U 490 * . __.. . . . . . . ..- m.-. - .- --.. -.“..- ..*-.-... --1----e. -.a- -- .________. --~ --.... * _____... -- -.-. --..-. 

Arcclor-1260 320U 44u 330u 310u 38U 37u 920 ‘.?-:-.?t ‘.-?-Y?,:.“.-- ~zEc---* . _..- -.-^ . . . =.c--. e----e--.--- ___-.__ :z __..___. ..-.-.z~--i;--_.,:L-;----.~- -.-5-II-.1..- -I.-. - -..a 

a Sample Dale: ll/l!P94,Anslyals Dale: 12/l/94. 

Concentration Units: mlcrogram(s) per kilogram (ug/kg), dry welght basis. 

Notes: U - Compound was not detected, has been reported at thd Contract Required Quantlatlon Llmlt (CRQL). 
B - Compound was detected In the asscclated blank. 
J - Coumpound detected below Ihe CRQL and reported as estlmafed. 
P - Concentration repotted Is lowest amount, less than or P lo 25 percent difference between analytlcal columns. 
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II lnorganlc 

Parameter 

. . _... I . 1. . 

Aluminum .._ 

Antimony _ 

Anenlc 

Barium 

Sefylllum 

Cadmium 

Calcium 

Chromium 

1 Cobalt 

/I Copper . 

Iron 

-: 

.-. . 

. 

. 

t 
,. . 

_.I 

-. 

.._. 

I 
. 

. . . 

1 

( 

Lead 

Magnesium . 

Manganese 

Mercury . 

Nickel ,.. . 

Potassium 

, Selenium 

TABLE 2-8 

REMOVAL ACTION 
HJRJTACE SOIL CONFIRMATION SAMPLE RESlJLTS 

SITE 2 
“‘.- -‘.’ ..-:. ” - .- “!Y .:Ybe:.TYz .____.. ____ .-__ -.-.-- .--.-.~-I.---“- .-..---_I-..-- -ze _____,____ _-.--.--_.--. .-ST --- 

Sample Identlflca!lon* 

Paae 1 of 2. 
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TABLE 2-8 

. 

lnorganlc 

Parameter 

_ 

;llver 
. ..- . _.. 

iodlum . .” . . 

‘hallium ’ ._. 

rsnadlum . 

:Inc 

:yanide 
-F” 

.._ . . .., .,.., 

. ” .“^_...” “... 

02.ss-01 

?!- 

f . : 

-1 

.” f . . . . ” - .d 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
:~~-::--T’.--r.I.~-..- .,.-“.-“.-I - -..- I___...--- “.___I -.-.- .““.” 

. . . . -“-...-.I.-. -----I.” . . . ..^- . . . . . ..-.- Sample Identlflcatlon~ .---.-. .- . . ..-..- 

02-98-02 [02.SS-03 102.SS-04 102.SS-05 102.SS-06 
I. ” . , . . . .,“. .L”.. r .“.I .- I--..- ,. .--.“+..+--*r.“,.-“j 

r;- Qd cc Qd @ Qd 

U 0.46U 0.46U 0.48U 0.45u 0.47u 0. 

0 fg.78 28.OB 1138 35.68 82.18 31 , 1.28 

0.2ou 

50.2 

E 44.2 E 73.1 E 

2.9u .~.---._-----.--~--- ,_I_.-___ 

a Sample Date: 11/4/k hatyale bats: 11/10,11.14i94. 

Concentration Unfts: mIcrogram per kilogram @g/kg), dty welght basls. 
c c I Concentr.5llon, 
d 0 l Laboratory ChatlIen. 

Notes: U - Analyte was not detected, has been reported at Ihe Instrument Detectton Llmlt (IDL). 
B - Analyle was detected at a concentrlon >lDL, <Contract Required Detection Llmlt (CDRL). Thls quallfler Is not extremely Important. 

. l a Analyte showed poor preclston (Indicated on Form 6, Sample Duplcates). 
N - Analyte showed poor accuracy (lndlcated Form 5. Sample Spike Recovery). 
W-GFAAS analysis restilted In an analytlcal spike recovery of greater than 40%, but less than 65% or greater than 115%. 
E - (Serial Dflutlon) Sample resufls ~50 x IDL diluted 5-fold; do not agree with ortginal results withln 10 percent dtffetence. 



Inorganfc 

Parameter 

. . ” 

Mumfnum . .I.. . 

4ntfmony ..“. _, . 

4rsenfc .“. _ 

Barfum 

3eryflfum . . . 

Zadmfum 

Zafcfum 

Ehromfum 

Cobalt 

Zapper 

Iron . 

Lead 

Wagnesfum 

Uanganese 

Wercuty 

Vfckel 
.“’ “. . 

>o!assfum . . _ 

Sefenfum . . . 

.” ” 

.” 

.“. 

.“. 

. 

I. 

. 

._.. 

.I “.. 

TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESTJLTS 

SITE 2 
“-.- ..” 1. ,. . . “.. .““: ::-.-- ,-‘::“..-~~~z- ..-“... --.--.- -....-.-..--- .--.--.-.- ____ ---- ----. ---... 

02.! ..“., 
CC _“_ ” 

6740 ._.. 
2.9u we.. 

3.7 - ..I_” 
36.3E . .” 

0.31E . .-. 
1.2 ““” ..- 

4510 . . . . . 
11.5 . . 
2.28 . . 
4.78 . . . . . . . 
7150 ” .-... 
28.0 ..“. 
4808 .-.. 
109 “. ..” 

0.121 -..... 

3.88 . 
4158 

0.291 

2.5 . ..--. . . ..-- 
3150 “.“... ,. -- 
9.3 . . -., . . ..- .“. 

2.28 ._.-..- .._“_I 
6.4 ..-.” - . . . . . . 

6690 . . . . ..- “. . . . . -, 

22.0 

..^_ . ..““.. 
1.0 .-.” ” .“...- 

4,OB . .“. . _...., 

3578 .” 

0.231 . . ..4 _.. . . 

Sample Identftlcatlon* ..” . . . . . _.“.~-.----...-- --T-------I ._-_ . 
S.12 02”SS-13 02.SS-14 02-88-15 02.SS-16 02-55-17 . 02.SS-18 02”ss-19 02-s-20 02”SS-20D ” .“” ..-.“.-C..--* +....-“. - .-- 

Qd @ Qd -CC Qd Cc Qd Cc Q” c” Qd C” Qd Cc Qii -fY -cl” Cc Qd .-.-- 
9300 5730 5810 5450 4240 5810 7860 5180 7590 .- -.- 

N 2.9U N 3.3u N 2.9U N 2.QU N 3.OU N 2.9U N 3.3U N 2.9U N 2.9U N .- ---. -~ mm- “.- 

2.5 1.48 M 2.16 1.48 1.8B 3.5 2.38 1.4% 1.9B ---a --- 

49.2 44.48 36.28 22.6B 31.48 36.78 35.78 37.78 30.98 -A -_ 

0.448 0.27U 0.298 0.24U 0.24U 0.398 0.418 0.358 0.306 

1.38 6.0 0.408 0.36U 0.98B 0.848 0.35u 0.36U 

1670 2000 727B 1610 1490 1320 1400 978B --- 

9.8 8.8 6.2 7.1 12.2 14.1 I 10.7 9.9 

2.60 2.58 2.88 .- --.-” 
11.3 6.3 4.28 

6760 6450 9650 

18.1 s 29.0 29.7 18.9 S 12.9 .-_- 

5208 4050 5958 - -.-----.- .-.--... 

210 146 128 I-. -.-_- 

0.12u O.llU O.llU -.--.-- . . ..-.. --“” 

3.28 3.48 2.88 -_..-. --- _” --.- 
3488 2218 4318 -.. ..““I^.-.--.-_.“- .“. . . 

0.32U W 0.29U 0.31 B “. “. . ...-.” _-.-.---.---_- 

ho0 1 012. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
-: ‘.“’ ” - + “: *‘-?~t-l-~-l~: r~l--.--1.‘-l~...-. ._.... ----.. . . . ..-.... --:c. - ---..--- _ -.-.. -.--E=-l-_._-.._.._.__._. - __- .̂ _____ .- -_._c-i..-. 

InorganIc Sample Identlflcatlon~ - ..e-e-...- .-.- . . . . - .---.---_. I.- -,__.- -. . ..- _-I--..-----I.--^- 
Parameter 

* Ssrnple Dale: 1 l/14)94. Analysh Data: 11/18.21-23.26.29/94. 
Concentration Units: mlcrogram(s) per kltogram (ug/kg), dry weight bests. 

c C l Concenmtlon. 

d a - labora10ry oualllem. 

Notes: U - Analyte was nol detected, has been reported al the Instrument Detectlon Llmll (IDL). 
8 - Analyte was detected at a concentrlon zlDL. <Contract Requlred Detectton Limit (CDRL). This qualifier Is not extremely Important. 
l - Analyte showed poor pm&Ion (Indicated on Form 6, Sample Duptlcatea). 
N - Analyte showed poor accuracy (Indtcated Form 5, Sample ‘spike Recovery). 
M-The second se! of duplicate In]ectlons do not meet the 20% RSD(CV) for GFAAS. 
S-The GFAAS analyte was quantltated from a MSA. 
W-GFAAS analysts resulted In an analytlcal spike recovery of greater than 40%, but less lhan 85% or greater than 115%. 
E - (Serial Dlluflon) Sample rest& ~50 x IDL dlluled 5-fold; do not agree wlth odglnal results wlthln 10 percent difference. 



.--._ 

lnorgsnlc 

Parameter 

- 
Mumlnum . . , . . - . 

4ntimony 

4rsenlc 

3arlum 

3erylllum 

Wmlum 

Mclum 

;htomlum 

Cobalt 

:opper 

ron 

.ead 

vlagneslum 

vtanganese . . 

dercuty 

4ickel _.- 

)otasstum ,_. _.- 

3elenlum ._.. . 

TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE REStJLTS 

SITE2 
-- .- ..,: I.r ;.. :tl:- -,- --- ---- . . -_---- --.. _- --._.-.._- -,-..- .---. _-.-- ____-__- _--_--..-_-- 

Sample Identlflcatlon~ 

Page 1 of 2. PT/mmlg:/123/3&5013Aab 



lnorganlc 

Parameter 

jllver 

sodium 

rhallium 

lanadium 

!inc 

:yanide 

TABLE 2-8 
8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
.,. . ..;, -:. ,.,. ‘.7.TI’Tw.Y:.r... ---_--“L-x --- -.-......_.-. -_-,.. ._ . . “_ ,. . --...-.. -..- .-..-._..-__.. l;zTzz~s ___,____^_ LX.7 -.-.e:L=T_=::y 

I . 

I 

I 

. 

L :.: 

. . . . 
02-ss-21 
I I 
cc cad 

3.51U N I _. . . . .-. .- 

97.78 .-_.- 

S.15U -.. - .-. 

23.1 ,’ - . . _ .- _ - 

75.2 _ . . . -.* -., 

3.2U 

. . ._..~. 
02-88-22 . 

cc ad . . ._ _ 

0.48U N ..- . . _ - 

g2.7B . _ . . . _-.A- 

0.148 . . -- _--- 

20.2 

. . . . - . . . . e..-_*. 

.-. 

u ., 

. . 1 

-- 

3.1uL ?.‘.‘.e:z ‘: _ - _= 

* Sample Dale: ~lll~k94.Anafpla bate: 11111.23,21p5.2O,20.30/94. 

Concentration Units: microgram(s) per kllogram (ug/kg), dry welght basis, 
c C * Concentrsllon. 

* 0 a LsLxmtary OuaMara. 

Notes: U - Analyte was not detected, has been reported at the Instrument Detectlon Llmlt (IDL). 
B - Analyte was detected at a concenblon >IDL, <Contract Required Delectlon Llmlt (CDAL). Thls qualifier Is not extremely Important. 
’ - Analyle showed poor preclslon (indloated on Form 6, Sample Duplicates). 
N A Analyte showed poor accuracy (Indicated Form 5, Sample Splke Recovery). 
W-GFAAS analysts resulted In an analytlcal spike recovery of greater than 40%, but less than 85% or greater than 115%. 

E . (Serial Dilution) Sample results 250 x IDL diluted 5-told; do not agree with ortglnal results wlthln 10 percent dlfferenoe. 

rafrdg:/123/385013nat 



TABLE2-8 

REMOVAL &IJON 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
--- “-A’--.- -‘.-‘. --..<.!:’ :z?:-’ ‘? .-t-?F.:l’:.~““.- I_.----__.-l___-__- --.--- -_. - -..-...-- -_- _---.I-- -.- .-...- _ ., _ ---- 

Inorganic Sample tdentltlcatfan* _.__..- - . .._” ..--A,-_-_- -,---. -...-.--._I__----__I.---~ 
Parameter 02.SS-46 02.SS-47 02.SS-46 02.SS-40D ._--_.- __,_.-._.- -.------.A ___,_,.__^_I^-_ ---- --... .- 

cc cad CC cad CC ad CC Qd -__. . . .._-. . . ..___. . ..“. -. -- - . . ---e-e .._. -_. .--- ---.---.. -------- . -.-- 
Aluminum 7760 6050 12500 14200 . . .._ -.-- .*....__ _ ..-_..-. u-m.-- ---. - 

Antimony 2.6U N 2.7U N 2.7U N 2.7U N .“..I . . .-.--..“m.--..--..- - ---.. --- 

Arsenic 1.6B 2.4 1.6B 1.28 . . - ..-----.-_-.----.-.---- -..-- __-_ 

Barlum 25.08 25.38 20.98 21.88 . . . . . .__ _ _.-......___ ^ .._.. ..--.. ---.. - _T_.- --- 

Beryllium 0.208 0.208 0.18B 0.19B . .._... - . . ...” -_-...--. -------e---r -em 

Cadmlum 2.48 2.4 2466 1.6 .-..._...-. a. _ - ..-...-_II-. _----- _ . . -.. .” 

Catclum 3090 3660 15.7 1880 .- __- .----.. -..-_....-....--- 
Chromlum ,.. .e -” __I ..---.-..-.-.. --m-v --- 
Cobalt -_.. - - ..“. _,. . . . . . - -..m.. ..e a--.--.. 

Copper 25.2 .-- . .-m-... -“---I^ 

Iron 12400 l 
.._.... --.-.-..--.-.-.- -...---I_. -.-- 

.,.. __.. ,.,. _..... -_ .^_“_ --.--- .--“..--^_-- --- 

Magneslum 4528 _ _ . - - . . -,.---.__.--. - .-“-...-.------.- 

Manganese 

Page 1 of 2. 



TABLE24 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . - .: . . ‘-..----.-:‘-.-.......t=--.-.- _^..._ --.--.^^ --.. _ -..-_.-..- _I-- _.._^._ -_--___ ._.__.- --- ___._ ;r _____,___ 
Inorganic Sample Identtftcatlona .__.-_.--_-_- - - 

Parameter 02.ss-46 I---- 02.SS-47 02.ss-46 02-88-430 

cc ..-.. ._. . . . -_, - . ..-- ..,. --“---_.-I 
Sliver 0.46U _.- . -.A..-.-----. - 

Sodlum 36.48 . -. -. . . _ . . . - . . . _--- 

Thallium O.lSU - - - .-_ __. . _ - -. -. -. - 

Vanadlum 24.9 . . ._ ̂ ..__ ,.--em 

Zinc 504 ._ .._.. . . _. ..----_- -..- --- 

Cyanlde 2.9u 
.‘. “.E=.!IE::-^ . . . ------ ----_ .- .- 

ad cc Qd 

N 6.44U N 

41.18 0.13u 

0.208 -.- 

24.3 26.6 

60.5 41.3 ------.. --- 

2.9U ----------.-=-z - 

* Semple Dale: 1111&?34. Anelyala Date: 11/1143.21.23.2&20,3Ot?A. 

Concentration Units: mtcrogram(s) per kilogram (uaplcg). dry welght basis. 
c c * Corkxnlrallon. 
d 0 t Laboraloy Ouallfem. 

Notes: U - Analyte was not detected, has been reported at the tnsttument Detectlon Limit (IDL). 
B - Analyte was detected at a concentrton >tDL, <Contract Required Detectton Limit (CDRL). This quallfier Is not exlremety Important. 
’ - Analyte showed poor preclslon (Indicated on Form 6, Sample Duplicates). 
N - Analyte showed poor accuracy (Indtcated Form 5, Sample Splke Recovery). 
E - (Serlat Dllutlon) Sample results >60 x IDL diluted Mold; do not agree wlth origlnal results wlthln 10 percent difference. 



TABLE 2-8 

RElixOVAL ACTION 
SURI?ACE XHL CONFIRMATION SAMPLE RJ&tXJLTS 

SITE 2 
,, :...~ l... .-~. .~ . . . . . . . . . . . I:-:f?i::..l.“--yn..---i;.ze -_____-_._.._.. --- ---- ___------.----.._---- ____--.- - --- 

11 
lnorganlc -- .,---.------ 

Parameter 02.ss-29 02.SS-30 .A.-- .-.. ,. .I I-- ..- ..- . . . . --.-- 

cc cl* cc ctd ..-.. - - _.. . - - . .I, ._.“_ .,“,_ - __- .- - 

Alumlnum 7540 7210 ._ . . ..- -. _.. _“----.~-“I~L~ -- 

Antlmony 2.9U N 2.9U N __-. _...” ,.- -.-- -^ --. - 

Arsenic 3.4 2.1u . _ _ _ . _I _..____, -.._ 

Barlum 25.98 -34.28 . -..- -- ----__---_--.--.-w- -- 

Betylllum O.?4U 0.23U . - __-.---.-.r 

Cadmium 0.36U 3.3 . .- . . . . . . . . . ““-----.“.---------. 

Calclum 1230 1920 -.-_..--.---_.- 

Chromlum 10.2 14.5 . . . . -..---w ..-e-.,-s--- 

Cobalt 2.18 2.48 “. 8 .“, ----.-w-d-. -..--.-_ .-..“. A- -L-- 

Copper 6.2 6.6 . . .“.......----_--.e-.--.- -- 

Iron 11400 11300 -. . . -.----...-- -- - 

lead 15.7 16.9 .,._..- “...“. -----_--.-“” -.-_-.---V.--u 

Magneslum 406% 4798 . . . ..-...w- ..---- -e-w. “.. ..^ - 

Manganese 67.3 62.6 . . . . ..- ._ . . ..------.----...--.--- . . . ------- 

Mercury 0.12u 0.17 . . ..” ..-- _..-_ -.., . . .- . - “. . . -, . . . A._ .-.--- ..-. 

Nickel . _ . . . .._. _.. ._. _-.-_ ..h . . . ...” _.^ 

Potasslum ._ . . . . . - . 

Selenium _ 

Paae 1 012. 



j 

. . _  .  1. , - . ; y . .  

lnorgsnlc 

. Parameter 

. _ . . . . -. 

Silver - . - . . . . . - -_ ,- __ _ 

Sodium _ .-. -_ . .._ _.__.. -_-__., 

thallium ,. . .,.-. ..--.- 

Vanadium _. ., . . . -. -.-_..--I- 

Zinc ..-. . . . . . . . ..*- .^_ ^.. 

/I Cyanide --- : ‘--‘: -:.~:::T-~-~..- ..-.- 

TABLE 2-8 

REMOVAL ACTION 
SUJ’QACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
7.X ‘- -‘: :‘.-.-?i:TE?ze . .-..-- -- ----- -..-. ze-: ,___ _ __-________ _,_ ^m= .-.^,,____ -.----v- 

Sample tdentlflcatlon* ..- --.---.I-- 

. . 4 -..._ .” . . ..-. .- _-......_________^__. *_ ---_~ 
cc @J cc Q’J cc ad CC Qd cc Qd cc 

.a-.. -. . . . . .-.--.a. .-- - -- .-- 

.-..-- --- 

-...--- - .-. 

. . ..--- -.. 

a Ssmple bsle: 1 lMf94, Analysis Dale: 11122.28,3CbW. 

Concentration Units: mlcrogram(s) per kilogram (usn(g), dry weight b’asls. 
c c l Concenlrfllion. 

d a 11 Latmralofy Quolllen. 

Notes: U - Analyte was not detected, has been reported at Ihe Instrument Detectton Limit (IDL). 
B - Analyle was detected at a concentrlon rlDL, <Contract Required Detectton Llmlt (CDRL). This qualifier Is not extremely Important. 
l - Analyte showed poor preclslon (Indicated on Form 6, Sample Duplicates). 
N - Analyte showed poor accuracy (Indicated Form 5, Sample Spike Recovery). 
E - (Serial Dllutlon) Sample resulls ~50 x IDL diluted Weld; do not agree with otiglnal results withln 10 percent difference. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMF’LE RESULTS 

SITE 2 

,, ..;- ..=:., 
. .._- - .---. -.. . ..-” I---- _.-I- A-.---...-“-.- . .., “.’ i”“: ..yl.“y-y.- ,..-, w-- .---.-.“.7z------.-.-- __,__ -. -- _..___ -zr.y 

Nltroexploslves San . . . - ..-. .I_. -- ---C-----.I._--.--..“I- 

Parameters 02.SS-01 02-SS-02 02.SS-03 02-55-04 02.SS-05 . .,. . . . . . -. .^.. .-.....,_.. -, --. I --_^-- 

HMX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou -- .“_ -..-. . ..“._. - --....-. _ .-._-.. -I .---. -.- --.-.- 

RDX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou . - . .” I.. ._- . .._.. _-__-_-__I-._,._I -.e- -a- 

l ,3,8trlnltrobenzene 0.25u 0.25U 0.25u 0.25U 0.25U . . . .- . --_-“.-.-.^w- 

1,3-dlnitrobentene 0.25u 0.25U 0.25U 0.25U 0.25U - . . . . .._..-.*-..a. .--._--A- - - 

tetrji 0.65U 0*65U 0.65U 0.65U 0.65U “. - . - -. .“..f -._. ---.----- 

nltrobentene 0.26U 0‘26U 0.26U 0.26U 0.26U - . .I ,I_.- . ..^_ ._.--.a,..-, -.a-- me. 

2,4,6-tfinltrotoluene 0.25U 0.25u 0.63+ 1.7+ 0.25U . . . . . . -- _._,” -_- . . ..-a--.. 

4-amfno-2,6-dlntrotoluene 0.25u 0.25u 0.25u 0,78+. 0.25u _-. ,, . . . .._.” ..-.. .._- -_e,. ---- 

2,6-dlnltrotoluene 

ple IdsntlflcatlorP 
--_ ! ---- -r --- 

02.SS-09 02.SS-10 02.SS-1OD 

0.65U 0.65U 0.65U 0.65U 0.65U 0.65U 

0.26U 0.26U 0.51Ub 0.26U 0.26U 0.26U -- - ---_ 

0.25U 0.2su 0.25U 0.25U 0.25U 0.25U --- 

0.25U 0.25u 0.25U 0.25U 0.25U 0.25U 

0.25U 0.25u * 0.25U 0.25U 0.25U 0.25u --. 

0.26U 0.26U 0.26U 0.26U 0.26U 0.28U 

0.25U 0.25u 0.25u 0.25U 0.25U 0.25U 

0.22u 0.22u 0.22u 0.22u 0.22u 0.22u 
-- _-- ----_ 

* Sample Date: 1 l/4/94, Anal@ Dale: 12/13,143&94. 

Concentration Units: mlcrogram(s) per ktlogram (q&g), dry weight bask. 

Notes: U - Compound was not detected, has been reported al the Contract Required Quantlatlon Llmlt (CRQL). 
t-&elated detection lfmtt due to matdx Interference. 
+-Positive resull. 

3 Pageloll. 



TABLE 2-8 

REMOVAL ACTION 
SURPACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . . ..:( ,.._ -f- ..<...y-‘,:y..- . ..-..,.. ., .,“. ‘-~‘~~“‘-^.‘--,‘- _.,_ _ _._.___,_______- _ -__. . . . ,... ,.. - ----es--_--_ _. -.--_---. 

Nltroexploslves Sample tdentlflcatton~ .--- .--- 

Parameters 02.SS-11 02.SS-12 02-SS-13 02.SS-14 02-SS-15 02.SS-18 02.SS-17 02-SS-18 02-38-19 02.SS-20 02.SS-200 ..e.. ..I.... ^ ,.. -.,.--... .._--- -.-- .--..- - .._I -... _---__---. ----.-,._ ^. ---_ -.---I--.- ----- - ._- .- -.. 
HMX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou -.._.-.--_-.-_ -.- ._-.. -_ .^ __.,.__ ___._ --- - 
RDX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou -.---.-.-----.. . - ---a 

1,3.5-ldnltrobenzene 0.25U 0.25U 0.25U 0.25u 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U -...--.-.-.-. _ -.---._ .- -... --.-_-.. - 

1,3-dlnilrobentene 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25u ..,. -._._. .-. _.._ .--.- . -._ ̂ _...,___-_____ - - -_-..- 

letryl 0.65U 0.65U 0.65U 0.65U ’ 0.65U o.ssu 0.85U 0.65U 0.65U 0.65U 0.85U ~-._---._-._- _.--_...__-. ---.- -_ --- -- 

nltrobentene 0.26U 0.26U 0.26U 0.26U 0.26U 0.28U 2.5U# 0.26U 0.26U 0.26U . . . . _ . . . ._.. ..-. _-.- - .-.. -. -- -_. -. -. --_ 

2,4,6-trlnltrotoluene 0.25u 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U .0.25U 0.25U 0.25u _ . . - . .-.- . . . .._. __-.. ..___. - _..._.. -- 

4-amino-2,6-dlntrotoluene 0.25U 0.25u 0.25U 0.25+ 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U I ,- -. . . . . . . - .--.-...- I- - 

2.6.dlnltrotoluene 0.25U 0.25U 0.25U 0.25U 0.25u 0.25U 0.25U 0.25U 0.25U 0.25U .._. - . ..-. -. .I. . . s . . e-.-m. - 

2,4-dlnlttololuene 0.26U 0.28U 0.26U 0.26U 0.28U 0.26U 0.26U 0.26U 0.26U 0.26U -.__.. . . ..I.. .-... _ .._.__ ^._. _------ 

P-nltrotoluene 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.2511 0.25U 0.25U ,... - _.._.__ .._- . . . .-. .-..^.._ -.. ------ 

3.nttrotoluene 0.22u 0.22u 0.22u . 0.22u 0.22u 0.22u 0.22u 0.22u 0.22u 0.22u . .- . ..-. : ;:.: L-..---=---- .._ _-.. . ..---- :-F-.--.-- ---- -- .-:, 

.-- 

0.26U ---. 

0.25u -. 

0.25U 

0.25u 

0.26U 

0.25U 

0.22u 
------ 

s Sample Date: 111~4/94.Anst@s Dale: W/13,14.18.19.21/94. 

Concentration Units: microgram(s) per kilogram (ugfkg). dty welght basls. 

Notes: U - Compound was not detected, has been repotted at the Contract Requfred Quanttafton Llmlt (CRQL), 
#-Evefated detection llmlt due to matrlx Intetterence. 
+-Posltlve result. 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 

‘.: --:.:.-. ‘If ‘I....‘--tl’?.....z” . . . . . . -.._ - -.-..---- - -._I--__” ____-__ - -.---. -.-.--. ___.. -_- ._-_ --. 
Nltroexploslves Sample Identlflcation* . -.-a-.----- ------.a.---- 

Paremoters 02-ss-21 02-88-22 02.ss-23 02-68-24 02.SS-25 02.ss-2% 02-33-27 02-ss-28 . . - . -... . . . . . . . . A.---.--m.._--. ---_._--_ _ -. - -- ..-- 
HMX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou e-...--. . . . .- . ..- _.. . . .._.. -_- .._..,_ ----. 

RDX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou a . . . . . . . . ._I .- .._. - .--_-----------.-.- --.- ----.- .- --- --.- - I----._ 

I ,3,5Mnltrobenzene 0.25U 0.25U 0.25U 0.25u 0.25U 0.25u 0.25U 0.25u _- - . - . ..-_. .__._-- .- --_ -- 

1 ,&dlnitrobenzene 0.25U 0.25U 0.25U 0.25U 0.25u 0.25U 0.25U 0.25u .-...-... - - .-. . . ..__.. e-.-e.--... .- .--- 

tetryi 0.85U 0.85U 0.85U 0.85U 0.85U 0.85u 0.85U 0.85U _.--.-. .- ._--.._-.__^.--.--.---_l_^ -- -- 

nltrobenzene 0.28U 0.28U 0.28U 0.28U 0.28U 0.28U 0.26U 0.28U .._- .t.... . . ..,. ee....-._-e-.--m.- _--- --.-- 

2,4,8-trfnitrotoluene 0.25U 0.2511 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U .-._. .-.. -- . . . -_- ---... --a_ -a- ---_ .---...------ 

4-amlno-2.8-dlnlrotoluene 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U -. _-..-. . w.. . . . . . ---.m e-.-e- -- --. ---.--- 

2,6-dinltrotoluene 0.25U 0.25u 0.26U 0.25U 0.25U 0.25U 0.25U 0.25U --- _.. _. ..,_ . ., . . . . I . ..^ I- ^__.------.-.^-...-.I-- -b-----e-_---- 

2,4-dinltrololuene - 0.28U 0.28U ’ 0.28U 0.28U 0.28U 0.28U 0.28U 0.26U .. . . ,.,. --.-.. -----.--...-.-_.__.-- -.-.------ --- 

P-nllrotoluene 0.25U 0.25U 0.25U ‘0.25U 0.25U 0.25U 0.25U 0.25U .-. 
m.... ..-._ .--_-.-.- ---- -I 

3-nltiotoluene 0.22u 0.22u , 0.22u 0.22u 0.22u 0.22u 0.22v 0.22u - .-. -..- _I,. _. .: .: ‘-::‘.T- ..-. -~ .-_. --- .,-. I_ .-,....-._ -_----_-- .^_- -- ,,-.. ._--_--~__- --- ---- 

e Sample Date: 11115194,AnsIysb Date: 1211),9,12@4. 

Concentration Unlts: mlcrogram(s) per kllogram (ugIkg), dry welght basls. 

Notes: U - Compound was not detected, has been reported at the Contract Aequfred Quanflatlon Llmlt (CAQL). 



TABLE2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 

.:-. z-2 ,- : f .,e....- ,: -.--- ...“-,._“...“l..-“““_._.” - .“.. . . . - . . . ..I . _- .,...-._ -..- -___ “- -~-_-..-..-l”- ____- _I_ -_._ 
Nltroexploslves Sample Identlflcatlon~ -..-“. __-~ -.-.- 

Parameters 02~ss-43 02.ss-44 02.ss-45 02.ss-46 02.SS-47 02.ss-46 02.SW60 .-- . . . ” . I. a.. ̂ .. - . .“.. . . . .--._ .- .-_.--- 

HMX o.sou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou A.. .I. .” . . . . . . . . . -..--_ .-__ _-__-_, 

RDX 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou --- -........ - _._- - ..___._ * _-__._- - 

1,3.5-trigltrobenzene 0.25U 0.25U 0.25U 0.2su 0.25U 0.25U 0.25U .- ._.“.. _. . . . --.“-..- “--^-“- 

1,3-dinltrobenzene 0.25U 0.2su 0.25u 0.25U 0.25U 0.25U 0.2su .-....... _ ..-.-.. -. -- 

tetryl 0.6SU 0.65U 0.6SU o.mJ 0.65U 0.65U 0.65U - . . ^ ” . . . .._” _ ” .-~-- ---.-.-- 

nltrqbentene 0.26U 0.26U 

i 

0.26U 0.26U 0.26U 0.26U 0.26U . . _ .- .-........ -“.“.““...--..“-. -._- ..-. -- P-“” - 

2,4,6-trlnltrotoluene 0.25U 0.25U 0.2su 0.2su 0.25U 0.25U 0.25U ““._ . . . . . -.-...--__-_-.-“-.. .- -- 

4-amlno-2.6~dlntrotoluene 0.25U 0.25U 0.26U 0.2su 0.25U 0.25U 0.25U .“...” . _...-“_.- ” -._ - . . -.- .” -.-_-- - --.--- - --- 

2.6.dlnltrotoluene 0.25U 0.25U 0.2su 0.2su 0.25U 0.2su 0.25U . . . _. . . . . .,,e,. “.” ..“..“._“. ....I__““..a-..-_.-_“I_ ---““_ - -- A---“^-^--_ -._-- 

2.4.dlnitrotoluene 0.26U 0.26U ’ 0.26U 0.26U 0.26U 0.26U 0.26U . -.....-“.. .“.“.“_ ..“. -.-.-.“-e .---v -- 

2Atrotoluene 0.25U 0.25u 0.25u 0.2su 0.25U 0.2su 0.25U . . .-._-._ . ..- ,.... . --...--.““--_. -e- --- -__- .--.--. 

~Jnltrotoluene 0.22u 0.22u , 0.22u 0.22u 0.22u 0.22u 0.22u . ,, -I ./’ !‘t--~==~~~~~-.-“I---‘- ___,___..--^. :=2- --- -- ._----_- 

a Sample Date: 1111594,A0etysls Dale: 12/8.9.12&4. 

Concentration Unlts: mIcrogram per kllogram (I@(g), dry welght basls. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quantlatlon Llmlt (CAQL), 

urrJg:1123/385013&l 



TABLE 2-8 

REMOVAL ACTION 
SURFACE SOIL CONFIRMATION SAMPLE RESULTS 

SITE 2 
. . ..A..? ,.,. :-y.‘.i7y,.-:-- _.-... _ -.-.-..-..-.-. ---_-.__--_--. ..---_- -.- ._-_.-,-I_-.- -----.---_--.--.- ---- .__..- . 

Nl!roexplosfves Sample fdentlffcatfona . ..A---.- .-. .-.- _.I__._. --- .-.m-.- .I_... _-- --.._--- - 

02-83-33 02-88-34 

0.5ou 0.5ou -_-- .-.- -. ..__. -__-- - 

0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou 0.5ou ..-_..... .-, . ._- .--._. -- --.. -.-_--- ---e..- -- 

0.25U 0.25U 0.25U 0.25U 0.25U _. . . . . . . -.-B-_._----- 

’ 

-_.-- 

0.25U 0.25U 

0.25U 0.25U 0.25U 0.25u 

0.65U 0.65U 0.05u 0.65U 0.65U 0.85U 0.65U _ . _-...-- . . . ---em.-.--- 

0.26U 0.26U 0.26U 0.26U 0.26U 0.26U -.. . - -..- .-._.----_ - A”--.-- 6.26U 

0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U ----. 

4.amino-2,6-dlntrotoluene 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U _.: .-,_._.-..-- -- _. 

0.25u 0.25U 0.25U 0.25U _. ..-.- -.*.__---em.- ---.a-- --- -----__-- 

2,4-dlnitrofoluene 0.26U 0.26U ’ 0.26U 0.26U 0.26U 0.26U 0.26U’ ^,,__ -.--,.. -.-._-_ .-I..--- 

0.25U 0.25U 0.25u 0.25u 0.25U 0.25U 0.25u ------ - 

0.22u 0.22u 0.22u 0.22u 
- .--..- 

a Sample Date: 1 l/l&94. Anafyals Dale: 12/12.13/94. 

Concentration Units: mlcrogram(s) per kilogram (ug/kg), dry weight basfs. 

Notes: U - Compound was not detected, has been reported at the Contract Required Quantlatlon Llmft (CRQL). 

Pag010f1. 



TiBLEZ-9 

RELATIVE RISK RANKING DATA 
COLLECTION INVESTIGATION SAMPLE RESULTS 

SSA 14 

SSA 14 
SURFACE SOIL 
OROANICS 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID. 
% SOlIdS 

EXPLOSIVES (ugkg) 
HMX 
RDX 

1 ltlOt9S Y14SSO.WK4 

WP14s.3 
79.3 

WP14Sl WPf4S2 
01 .a 77.6 

1100 u 51ama 
540 u 4900 

1103 u 
540 u 



SSA 14 
SURFACE SOIL 
OROANICS 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID. 
06 Solidb 

EXPLOSIVES @g/kg) 
HMX 
RDX 

11110195 Y14SSO.WK4 

TABLE 2-9 

RELATIVE RISK RANm,G DATA 
COLLECTION INVESTIGATION SAMPLE RESULTS 

SSA 14 

MINIMUM MAXIMUM 
NONOETECTEO NONDETECTED 

1100 u 1100 u 
540 u 540 u 

2 

MINIMUM MAXIMUM 
DETECTED DETECTED 

510000 610000 
4900 4900 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

WP14Sl I/3 
WPl4Sl l/J 



SSA 14 
SEDIMENT 
OROANICS 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlROlNlA 

Sample IO. 
% Solids 

EXPLOSNES (uglkg) 
HMX 

RELATIVE RISK RANKING DATA 
COLLECTION INVESTIGATION SAMPLE RESULTS 

SSA 14 

WP14Hl 
22.0 

1100 u 

WP14H2 
21.5 

1700 

11110195 Y14SOO.WK4 



SSA 14 
SEDIMENT 
ORCIANICS 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIROINIA 

Sample IO. 
% Solids 

EXPLOSIVES (ugkg) 
HMX 

RELATIVE iUSI< RANKING DATA 
COLLECTION INVESTIGATION SAMPLE RESULTS 

SSA 14 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONOETECTEO NONOETECTEO DETECTED DETECTED DETECTED DETECTION 

1100 u 1100 u 1700 1700 WP14H2 it2 

2 
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RELATIVE RISK RANKING DATA 
COLLECTION INVESTXGATXON SAMPLE RESULTS 

SSA 14 

SSA 14 
SURFACE WATER 
OROANICS 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample IO. 

EXPLOSIVES (ugA) 

z 
Amlno-ONTs 

WPl4Ql WP14Q2 

1.2 u 0.21 J 
0.6 u 0.65 

0.22 u 0.43 

WP14Q3 

1.1 u 
0.52 U 
0.19 u 

WP14Q4 

1.1 u 
0.52 u 
0.19 u 

WP14QS 

1.4 u 
0.69 u 
0.25 u 



TABLE 2-9 

RELATIVE RISK RANKING DATA 
COLLECTION INVESTIGATION SAMPLE RESULTS 

SSA 14 

SSA f4 
SURFACE WATER 
OROANICS 
NAVAL MAPONS STATION YORKTOWN 
YORKTOWN, VIROINIA s. 

Sample IO. MINIMUM MAXIMUM 
NONOETECTEO NONOETECTEO 

EXPLOSIVES (ug/L) 
HhtX 1.1 u 1.4 u 
ROX 0.52 u 0.69 u 
Amino-ONTs 0.19 u 0.25 u 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MAXIMUM OF 

OETECTEO DETECTED DETECTED DETECTION 

0.21 J 0.21 J WP14Q2 115 
0.65 0.66 WPl4Q2 115 
0.43 0.43 WP14Q2 11.5 
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FIGURE 2-2 

SITE 2 
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FIGURE 2-3 

SKE 8 AND SSA 14 
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FIGURE 2-4 

SITE 18 

4VAL WEAPON3 STATION YOFKTOWN YORKTOVM, MKYN 



FIGURE 2-5 
ROUND ONE RI - SAMPLING LOCATIONS 

AND MONITORING WELLS 
SITE2 
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ROUND ONE RI - SELECT ANALYllCAL RESULTS 
FOR ORGANICS IN GROUNDWATER 
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FlGURE 2-7 
ROUND ONE RI - SELECT ANALYllCAL RESULTS 

FOR ORGANICS IN SURFACE WATER 
SITE 2 

W’AL WAFONS STATION YOFKTOi+N YOFLKTW, VEaNA 
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FlGURE 2-8 
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FIGURE 2-9 
ROUND ONE RI - SAMPLING LOCATlONS 

SlTE8 
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FIGURE 212 
ROUND ONE RI - SURFACE SOIL, SURFACE WATER, 

SEDIMENT, AND GROUNDWATER SAMPUNG LOCATIONS 
SlTE 18 
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FIGURE 2-13 
REMOVAL ACTION 
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3.0 CONCEPTUAL SITE MODELS 

Conceptual site models have been used in developing the Site-Specific Work Plan to focus field 

sampling efforts and to ensure that potentially affected environmental media will be evaluated 

during this program’s sampling effort. Preliminary conceptual site models consider all reasonable 

current and future potential exposures under a no-action scenario. This section presents the 

preliminary conceptual site models for Sites 2,8, 18, and SSA 14. Analytical results from previous 

investigations presented in Section 2.0 form the basis for the development of these preliminary 

models. 

Under the current potential exposure scenario, access to Sites 2, 8, and SSA 14 at WPNSTA 

Yorktown is limited to Station employees (i.e., military and civilian), authorized to work in the 

restricted area of the Station, and ecological receptors (i.e., fish and deer). Although Site 18 is not 

located in the restricted area, access to it is limited to those with access to the industrial area of the 

Station. Station employees could potentially contact chemicals of potential concern (COPCs) in soil, 

and sediment. Terrestrial and aquatic ecological receptors also could be exposed to COPCs in those 

media in which they live or feed. 

Although the property use at WPNSTA Yorktown is not anticipated to change in the fo:reseeable 

future because of its importance as a weapons storage facility, a future potential residential use 

scenario will be evaluated as part of the human health risk assessment required by the USEPA 

Region III. Therefore, the future residential development of Sites 2,8, 18, and SSA 14 will include 

potential exposure to adult and child residents, as well as future construction workers. 

3.1 ConceDtual Site Model for Site 2 - Turkey Road Landfill 

The preliminary conceptual model for Site 2 is presented in Figure 3- 1. The primary source area 

includes the former disposal area located along the perimeter of the site. A removal action was 

conducted at Site 2 in 1994. COPCs may include SVOCs, PCBs, and selected inorganics. Potential 

release mechanisms include stormwater runo& leaching of contaminants in soil to groundwater, and 

advective aqueous transport in the direction of groundwater flow. Potentially affected media include 

surface and subsurface soil, groundwater, surface water, and sediment. Potential human health 

receptors may include current (infrequent) adult civilian workers, future residents, and future 
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construction workers. Potential ecological receptors may include plants, invertebrates, a.nd fish in 

Felgates Creek. Terrestrial receptors also could be exposed to COPCs in soil, surface water, and 

sediment. 

3.2 Concentual Model for Site 8 - NEDED Exalosives - Contaminated Waatewater 

Dischame Area 

The preliminary conceptual model for Site 8 is presented in Figure 3-2. The primary source area 

includes the former drainage area emanating from Site 8 and discharging to Felgates Creek. COPCs 

may include VOCs, SVOCs, nitramine compounds, and selected inorganics. Potential release 

mechanisms include stormwater runoff/drainage, leaching of contaminants in soil to groundwater, 

and advective aqueous transport in the direction of groundwater flow. Potentially affected media 

include surface and subsurface soil, groundwater, surface water, and sediment. Potential human 

health receptors may include current (infrequent) adult civilian workers, future residents, and future 

construction workers. Potential ecological receptors may include plants, invertebrates, and fish in 

Felgates Creek. Terrestrial receptors also could be exposed to COPCs in soil, surface water, and 

sediment. 

3.3 ConceDtual Model for Site 18 - Buildine 476 Discharge Area 

The preliminary conceptual model for Site 18 is presented in Figure 3-2. The primary source area 

includes the former drainage area emanating from the industrial area and discharging to L,ee Pond. 

COPCs may include VOCs and selected inorganics. Potential release mechanisms include 

stormwater runoffYdrainage, leaching of contaminants in soil to groundwater, and advective aqueous 

transport in the direction of groundwater flow. Potentially affected media include surface and 

subsurface soil, groundwater, surface water, and sediment. Potential human health receptors may 

include current (infrequent) adult civilian workers, future residents, and future construction workers. 

Potential ecological receptors may include plants, invertebrates, and fish in Lee Pond. Terrestrial 

receptors also could be exposed to COPCs in soil, surface water, and sediment. 
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3.4 Conceptual Model for SSA 14 - Buildinp 537 - Discharge to Felvates Creek 

The preliminary conceptual model for SSA 14 is presented in this Figure 3-2. The primary source 

area includes the soil/sediment at the discharge of the pipeline emanating from Building 537 

(discharging to Felgates Creek). COPCs may include n&amine compounds and selected inorganics. 

Potential reli=ase mechanisms include stormwater runoff, erosion of soil/sediment on the Felgates 

Creek stream bank, leaching of contaminants in soil to groundwater, leaking of contaminants from 

the underground discharge pipe to subsurface soil and groundwater, and advective aqueous transport 

in the direction of groundwater flow. Potentially affected media include surface and subs&ace soil, 

groundwater, surface water, and sediment. Potential human health receptors may includle current 

(infrequent) adult civilian workers, future residents, and future construction workers. Potential 

ecological receptors may include plants, invertebrates, and fish in Felgates Creek. Terrestrial 

receptors also could be exposed to COPCs in soil, surface water, and sediment. 
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4.0 TECHNICAL APPROACH 

./--“’ 

This section presents the types and numbers of environmental and associated QC samples to be 

collected, the sample locations, and the required analytical parameters for which the samples will 

be tested. Interpretation of the site-specific data will allow the nature and extent of contamination 

at Sites 2, 8, 18, and SSA 14 to be evaluated. The details regarding the sample collection are 

included in the specific sections of the Master FSP (Baker, 1994); appropriate sections are 

referenced within this document. All sample analytical methods are located in Section 6.0 of the 

Master QAPP (Baker, 1994). 

The sample locations presented in this plan are approximate and have been chosen based upon 

knowledge of site conditions and professional judgement. Any of these locations may be modified 

in the field based upon conditions such as access restrictions, underground or overhead utilities, or 

site historical information that becomes available after approval of these plans. 

Any major deviation from the required field procedures will be discussed with LANTDIV, the 

Station, USEPA Region III, and VDEQ for approval before these changes are incorporated into the 

field program. 

4.1 Site 2 - Turkev Road J,andfill 

Based on the results of the Round One RI, a removal action was conducted at Site 2 in 1994. 

Analytical results from the Round One RI and confirmatory samples collected as part of the removal 

action have been utilized in developing the sampling approach for the Round Two RI at Site 2. 

Aquatic ecological investigations were not conducted during the Round One RI. This information 

is necessary for developing the Ecological Risk Assessment (ERA). As such, the field investigation 

also will include tasks at Site 2 to determine the extent of contamination in the surface water and 

sediment, and to provide data for human and ecological risk assessments. Analytical data ‘obtained 

during this investigation will be compared to the USEPA Region III Risk-Based Concentration 

(RBC) Table (October 20, 1995). 
,,---. 
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4.1.1 Soil Investigation 

Surface soil samples will not be collected at Site 2 during the Round Two RI. Surface soil samples 

collected as part of the removal actions (confirmatory samples) at this site will be utilized in the 

human health and ecological risk assessments. These samples were collected around the site 

periphery because waste was primarily disposed in these areas. Subsurface soil samples will be 

collected from soil borings advanced at Site 2 during this Round Two RI. 

Subsurface soil borings will be advanced at Site 2 for the collection of subsurface soil samples and 

installation of monitoring wells for groundwater sampling. Throughout the following; sections 

(Sites 2,8, 18, and SSA 14 soil boring/monitoring well installation sections) the hydrogeologic units 

within the shallow aquifer system are referenced based on results of the Round One RI, Baker’s 

previous investigations, and Brockman and Richardson (1992). The specific units referenced within 

the text (i.e., Columbia and Cornwallis Cave aquifers) and their respective depths m?y change 

according to site conditions. Although the text that may state that a monitoring well will be: installed 

within a particular hydrogeological unit (Columbia aquifer), it may be determined when aldvancing 

the soil boring that the unit is missing; and therefore, the monitoring well will be installed at the 

location where enough groundwater occurs to allow collection of groundwater samples. The 

objective is to install monitoring wells within a hydrogeological unit where groundwater samples 

may be collected to define the potential vertical or horizontal extent of contamination. 

Hollow-stem augering techniques will be used to advance the soil borings. Subsurface soil samples 

will be collected via split-spoon sampling methods in general accordance with the procedures 

outlined in the American Society for Testing and Materials (ASTM) Standard Meithod for 

Penetration Test and Split-Barrel Sampling of Soil (Designation D1586, ASTM, 1984). Split-spoons 

of 24-inch (nominal) length, and 2-inch (nominal) outer diameter (OD) will typically be used 

throughout the investigation. Split-spoon samples will be collected continuously below a depth of 

1 .O foot below ground surface (bgs). At the discretion of the Baker Field Geologist (when sufficient 

litbologickydrogeologic data has been collected), split-spoon sampling frequency may be completed 

at 3- or 5-foot intervals. 

The Baker Field Geologist will visually inspect each split spoon sample and record a lithologic 

description and observations regarding the appearance, consistency, color, and moisture of the soil, 
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and other pertinent information such as evidence of contamination. The Standard Penetration Test 

(SPT) blow counts also will be recorded. In addition, a 10.2 electron volt (eV) photoionization 

detector (PID) will be used to screen the samples to detect the presence of specific analytes with an 

ionization potential less than or equal to the eV capacity of the lamp (10.2 eV for the instrument 

used for this investigation). Soil boring procedures are outlined in Section 3.9 of the Master FSP 

(Baker, 1994). 

Ten soil borings will be advanced at the site (Figure 4-1) and numbered 2SB05 through 2SlB14. The 

numbering scheme was developed to follow the Round One RI samples, which ended with the 

designation 2SB04. The soil boring locations have been selected to determine the vertical extent 

of contaminants (SVQCs, Aroclor-1254) detected in the confirmation samples collected during the 

removal action. Three of the soil borings (2SB05, 2SB06, and 2SB07) will be converted to 

monitoring wells to replace 2GWO2,2GWO3, and 2GWO4 (which are currently under water and will 

be abandoned). 

Two subsurface soil samples will be collected from each of the ten soil borings; one subsurface soil 

sample will be collected from just above the water table and a second subsurface soil sample will 

be collected from within the zone of apparent contamination (typically from the area with the highest 

PID reading, odor, or visible evidence of contamination), for a total of 20 environmental subsurface 

soil samples. If no contamination is apparent, the second sample will be collected from a mid-point 

in the soil boring. In addition, one sample will be collected within the aquifer materi.al at one 

location. This sample (along with one collected above the water table) will be analyzed for gram 

size (sieve/hydrometer), bulk density, and cation exchange capacity (CEC) to obtain information on 

the migration potential of contaminants at the site. 

In addition to the above, subsurface soil samples collected at Site 2 that are submitted to the 

laboratory will be analyzed for TCL VOCs, semivolatile organic compounds (SVOCs), &amine 

compounds, pesticides, PCBs, Target Analyte List (TAL) inorganics, total organic carbon (TOC), 

pH, and nitrate/nitrite. A summary of the number of samples to be collected (including quality 

assurance/quality control [QA/QC] samples) and the analytical parameters is presented, by medium, 

in Tables 4- 1 and 4-2. 
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4.1.2 Groundwater Investigation 

The following subsections describe the activities to be conducted during the groundwater 

investigation at Site 2. 

4.1.2.1 Well Installation 

Four existing groundwater monitoring wells (2GWOl,2GW02,2GWO3, and 2GW04) were sampled 

during the Round One RI. During a recent site visit, 2GW02,2GW03, and 2GW04 were :inundated 

with surface water from the tributaries bordering the site (Figure 2-5). As part of the Round Two 

RI, these three monitoring wells will be abandoned and replaced by three newly installed monitoring 

wells (2GW05,2GW06, and 2GW07 - Figure 4-l). 

The proposed monitoring wells will be used in conjunction with existing monitoring well 2GW0 1 

to form a groundwater monitoring well network to evaluate the nature and extent of potential 

groundwater contamination in the vicinity of Site 2. 

It is anticipated that the proposed monitoring wells will be screened in the Cornwallis Cave aquifer 

(i.e., the Columbia aquifer is absent here). The type of monitoring well (i.e., Type II or III) to be 

installed will be determined after lithologic data from each soil boring that is to be convserted to a 

monitoring well has been evaluated. If a layer of low hydraulic conductivity (i.e., semi-confining 

or confining layer) at least 3-feet thick is encountered, a Type III well will be installed. A 1 O-inch 

diameter steel surface casing will be installed into this layer and the casing will be grouted in place. 

The cement-bentonite grout will be permitted to set for 12 to 24 hours prior to resumption of drilling 

through the casing. Monitoring wells will be constructed and be screened at least 15 feet into the 

deeper confined aquifer. If it is determined that there is no low hydraulic conductivity zone 

(confining unit), Type II monitoring wells will be installed to the selected interval. The procedures 

for well installation, well completion, and well development are described in the Master FSP, 

Section 3.10,3.11, and 3.12, respectively (Baker, 1994). 

One Shelby tube will be collected within the Cornwallis Cave or the Yorktown-Eastover confining 

unit (whichever unit is encountered). This sample will be analyzed for grain size 
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(sieve/hydrometer), atterberg limit, vertical hydraulic conductivity, moisture content, pH, and 

oxidation-reduction potential (Eh). 

4.1.2.2 Well Develoument 

Prior to groundwater sampling, the newly installed monitoring wells will be developed by removing 

water from each well and discharging it to the ground on site (see Section 4.6.2, Investigation 

Derived Waste). Additional details for well development are found in Section 3.12 of the Master 

FSP (Baker, 1994). During development, overpumping and surging methods may be utilized to 

better remove silt and particulates. 

Development will consist of removing a minimum of three to five well volumes of water, plus the 

volume of any water added during the drilling or installation process. Development will continue 

until the water is relatively clear; until three successive measurements of pH, specific conductance, 

and temperature stabilize; or until 6 hours of development have passed (whichever comes first). 

Development information, including water clarity, pH, specific conductivity, and temperature, will 

be recorded in the field logbook. Appendix A, Section F201 of the Master Project Plans: presents 

the Standard Operating Procedures (SOPS) for “On-Site Water Quality Testing” (Baker, 1994). 

4.1.2.3 Groundwater Sampling 

One round of groundwater samples will be collected from the newly installed and currently existing 

monitoring wells at Site 2 for a total of four environmental samples. Prior to groundwater sampling, 

three to five well volumes will be purged from each well. Purging will be accomplished in the 

shallow wells using low flow pumps. The main purpose of low-flow purging technique is to reduce 

turbidity (i.e., suspended sediment/soil particles) in the groundwater samples. Ttibidity in 

groundwater samples may result in higher inorganic concentrations. 

Field measurements of turbidity, Eh, pH, temperature, dissolved oxygen (DO), and specific 

conductivity will be taken after each well volume. Purging will be complete when three successive 

field measurements of each parameter are within 10 percent of each other and turbidity stabilizes 

(i.e., less than 5 nephelometric turbidity units @ClIJs], if practicable). Monitoring wells will be 
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sampied using a low flow pump. Monitoring well purging and groundwater sampling procedures 

also are detailed in Section 3.15 of the Master FSP (Baker, 1994). 

Groundwater samples will be analyzed for TCL organics (VOCs, SVOCs, pesticides/PCBs), 

nitramines compounds), TAL inorganics (total and dissolved), TOC, nitrate/nitrite, total dissolved 

solids (TDS), total suspended solids (TSS), bromide, chloride, orthophosphorous, sulfate, and 

dissolved methane. These parameters have been selected based on the results of the Round One RI 

and removal action data. Tables 4- 1 and 4-2 summarize the environmental samples (and QA/QC 

samples) to be collected and the analytical parameters for these samples. 

4.1.2.4 Hydrologic Measurements 

Hydrologic measurements consisting of groundwater levels, staff gauge measurements, and in situ 

hydraulic conductivity tests in monitoring wells will be recorded. The measurements will aid in 

determining groundwater fluctuation, flow direction, and relationship to surface water. 

Groundwater Level Measurements 

Water level measurements will be collected at the existing wells and from newly-installed and 

developed monitoring wells on a weekly basis. These measurements will be taken at least twice 

during the field investigation. This will allow for an evaluation of groundwater flow direction. The 

procedures for water level measurements are detailed in Section 3.17 of the Master FSP 

(Baker, 1994). 

In Situ Hydraulic Conductivity Tests 

The hydraulic conductivity of the aquifer in the near vicinity of the monitoring well will be 

measured using in situ hydraulic conductivity (slug) test. The slug tests will be performed on select, 

newly installed monitoring wells after groundwater sampling is completed. Slug tests will be 

conducted using solid PVC slugs and recorded using Hermit TM data loggers or equivalent. The 

procedures for slug tests are found in Section 3.16 of the Master FSP. 
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StafSGauges 

One staff gauge will be installed in each tributary along Site 2 and at the northern end of Site 2 

where the tributaries merge together for a total of three staff gauges. The three staff gauge: locations 

are shown on Figure 4- 1. Water level measurements from the staff gauges and the monitoring wells 

will be collected on a weekly basis. Data collected from the staff gauges will help assess the 

groundwater and surface water interaction and will provide boundary data for groundwater 

modeling, which may be completed in the future. 

4.1.2.5 Monitoring Well Abandonment 

Existing monitoring wells 2GWO2,2GW03, and 2GW04 will be abandoned during this Round Two 

RI in accordance with the VDEQ procedures that are presented in Section 3.1.3 of the Master FSP 

(Baker, 1994). 

4.1.3 Surface Water/Sediment Investigation 

Surface water and sediment investigations will be conducted along the unnamed drainage ways that 

border Site 2. Data from these studies will be used to assess potential impacts to the environment 

from Site 2 and will be used in the ERA. 

Nine surface water/sediment sampling stations have been identified to characterize the drainage 

ways that border Site 2 (Figure 4-2). These sampling locations were chosen to coincide with the 

aquatic ecological sampling described in Section 4.1.4. Sample locations 2SW/SDOl, 2SWISD02, 

and 2SW/SD03 will address conditions in the drainage area downstream of the site. Sample 

locations 2SWlSD04, 2SWlSD05, 2SWiSD06, and 2SWlSD07 will address conditions in the 

drainage ways adjacent to the site. Sample locations 2SWISD08 and 2SW/SD09 will address 

conditions in the drainage ways upstream of, and presumably unaffected by Site 2. The results from 

the Round Two RI will be compared to ecologically similar background areas (Baker, 19195a). 

In addition, three sediment samples will be collected in the wetland to evaluate potential impacts to 

this area. These three samples, 2SD10,2SDll, and 2SD12, will be collected at locations depicted 

on Figure 4-2. 
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At each sampling location, an effort will be made to collect each surface water sample at midstream. 

The samples will be collected as described in Section 3.7.1 of the Master FSP (Baker, 1994). 

Surface water samples will be collected at each station prior to obtaining the sediment samples to 

minimize possible turbidity effects from sampling. Downstream stations will be sampled first, with 

subsequent samples taken while moving upstream. 

At each of the nine surface water locations mentioned above, a surface (0- to 4-inch) and a 

subsurface (4- to S-inch) sediment sample will be collected for a total of 18 samples. The methods 

of cohection are described in Section 3.7.2 of the Master FSP (Baker, 1994). 

All surface water and sediment samples will be analyzed for TCL organics, nitramine compounds, 

TAL inorganics, TOC, cyanide, nitrate/nitrite, grain size (sediment only), and pH (sediment pH shall 

be measured in the laboratory). These analyses were selected to meet the needs of the ERA. In 

addition, analyses for pH, temperature, DO, salinity, and specific conductivity will be performed on 

surface water samples in the field immediately following sample collection. Specific water quality 

measurement procedures will be performed according to the “On-site Water Quality Testing” SOP 

in Appendix A, Section F201 of the Master Project Plans (Baker, 1994). Tables 4-l and 4-2 

summarize the environmental samples (and QA/QC samples) to be collected and the analytical 

parameters for these samples. 

4.1.4 Aquatic Ecological Investigation 

An aquatic ecological investigation will be conducted at each of the nine surface water/sediment 

locations as shown in Figure 4-2. These studies will be used to assess potential ecological impacts 

to benthic macroinvertebrate and fish populations, if present in Felgates Creek. Site-specific 

considerations were incorporated into the overall sample station selection process. The information 

from the Final Habitat Evaluation for Sites 1, 2, 3, 4, 6, 7, 8, 9, 11, 12, 16, 17, 18, 19, and 21 

(Baker, 1995b) was used to qualitatively evaluate the variability of the media to be sampled. 

Benthic macroinvertebrate samples will be collected from midstream sampling points of .the water 

body at each station. Three replicate samples will be collected with a standard Ponar grab sampler. 

These samples will be archived for future taxonomic analysis, if required, and results will be used 

to calculate species diversity and density. For surveying the fish populations, the upstream portion 
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of the drainage way will be sampled with gill nets, trot lines, hoop nets, or haul seines depending 

on site-specific conditions. 

Representative fish samples will be collected and frozen (and stored) from each of thle surface 

water/sediment locations shown on Figure 4-2. If contaminants are detected within thle surface 

water/sediment samples, the fish sample associated with the surface water/sediment location will 

be analyzed for the specific contaminants (i.e., TCL organics or TAL inorganics) detected at the 

location. Further details of the sample collection techniques are found in Section 3.18 of the 

Master FSP (Baker, 1994). 

4.2 East Branch of Febates Creek (Site 8 and SSA 141 

Site 8 and SSA 14 are both located along the East Branch of Felgates Creek. SSA 14 is located 

approximately 800 feet upstream of Site 8 (Figure 2-3). Due to their proximity, the surface 

water/sediment and aquatic ecological investigations for these sites will be combined. For example, 

one sampling station located between the two sites could serve as both an upstream sampling station 

for Site 8 and as a downstream sampling station for SSA 14, 

4.2.1 Surface Water/Sediment Investigation 

Surface water and sediment investigations will be conducted in the East Branch of Felgates Creek, 

near Site 8 and SSA 14. Data from these studies will be used to assess potential impacts to the 

environment from Site 8 and SSA 14 and will be used in the ERA. 

Six surface water/sediment sampling stations have been identified to characterize the East Branch 

of Felgates Creek in this area (Figure 4-3). These sample locations were chosen to coincide with 

the aquatic ecological sampling described in Section 4.2.2. Sample locations will address the 

following conditions: 

A14SW/SDOl - 

A14SWlSD02 - 

A14SWiSD03i - 
8SWfSDOl 

upstream of SSA 14 

adjacent to SSA 14 

downstream of SSA 14 and upstream of Site 8 . 
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8SW/SD02 - adjacent to Site 8 

8SW/SD03 - downstream of Site 8 

The results from the Round Two RI will be compared to ecologically similar background study areas 

(Baker, 1995a). 

At each sampling location, an effort will be made to collect each surface water sample at midstream. 

The samples will be collected as described in Section 3.7.1 of the Master FSP (Baker, 1994). 

Surface water samples will be collected at each station prior to obtaining the sediment samples to 

minimize possible turbidity effects from sampling. Downstream stations will be sampled first, with 

subsequent samples taken while moving upstream. 

At each of the six surface water locations mentioned above, a surface (0- to 4-inch) and a subsurface 

(4- to S-inch) sediment sample will be collected for a total of 12 samples. The methods of collected 

are described in Section 3.7.2 of the Master FSP (Baker, 1994). 

--., 

All surface water and sediment samples will be analyzed for TCL organics, nitramine compounds, 

TAL inorganics, TOC, cyanide, nitrate/nitrite, grain size (sediment only), and pH (sediment pH shall 

be measured irrthe laboratory). These analyses were selected to meet the needs of the ERA. In 

addition, analyses for pH, temperature, DO, salinity, and specific conductivity will be performed on 

surface water samples in the field immediately following sample collection. Specific water quality 

measurement procedures will be performed according to the “On-Site Water Quality Testing” SOP 

in Appendix A, Section F201 of the Master Project Plans (Baker, 1994). Tables 4-3 and 4-4 

summarize the environmental samples to be collected and the analytical parameters for these 

samples. 

4.2.2 Aquatic Ecological Investigation 

i’“‘* 

An aquatic ecological investigation will be conducted at each of the six surface water/sediment 

locations as shown in Figure 4-3. These studies will be used to assess potential ecological impacts 

to benthic macroinvertebrate and fish populations, if present, in the East Branch of Felgates Creek. 

Site-specific considerations were incorporated into the overall sample station selection process. The 
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information from the Habitat Evaluation (Baker, 1995b) was used to qualitatively evaluate the 

variability of the media to be sampled. 

Benthic macroinvertebrate samples will be collected from midstream sampling points of the water 

body at each station. Three replicate samples will be collected with a standard Ponar grab sampler. 

These samples will be archived for future taxonomic analysis, if required, results will be used to 

calculate species diversity and density. For surveying the fish populations, the upstream portion 

of the drainage way will be sampled with gill nets, trot lines, hoop nets, or haul seines dlepending 

on site-specific conditions. 

Representative fish samples will be collected and frozen (and stored) from each of the surface 

water/sediment locations shown on Figure 4-3. If contaminants are detected within the surface 

water/sediment samples, the fish sample associated with the surface water/sediment localtion will 

be analyzed for the specific contaminants (i.e., TCL organics or TAL inorganics) detect:ed at the 

location. Further details of the sample collection techniques are found in Section 3.18 of th.e Master 

FSP (Baker, 1994). 

4.3 Site 8 - NEDED Exulosives - Contaminated Wastewater Discharpe Area 

The results of the Round One RI conducted at Site 8 indicated that surface soil, groundwater, and 

sediment have been impacted by former site operations. Contaminants include VOCs, SVOCs, and 

nitramine compounds. Analytical results from the Round One RI have been utilized in developing 

the sampling approach for the Round Two RI at Site 8. 

This section describes the soil and groundwater investigation activities that will be conducted at 

Site 8 under the Round Two RI. Surface water/sediment and aquatic ecological investigation 

activities are presented in Section 4.2 (East Branch of Felgates Creek). 

4.3.1 Soil Investigation 

The soil investigation for Site 8 will include the collection of 9 surface and 18 subsurface soil 

.m ,/A -., samples. Surface sail samples will be collected at the soil boring locations in accordance with the 
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methods presented in Section 3.8 of the Master FSP (Baker, 1994). Subsurface soil sannples will 

be collected during soil boring and monitoring well installations. 

4.3.1.1 Surface Soil Samnline 

Nine surface soil samples will be collected at Site 8 from the 0- to- 6 inch bgs interval and analyzed 

for TCL SVOCs, TCL pesticides/PCBs, n&amine compounds, TAL inorganics, TOC, nitrate/nitrite, 

pH, and CEC. The surface soil sampling locations will correspond to the soil boring locations for 

the shallow monitoring wells (Figure 4-4). The nine surface soil samples will be labeled 8SSO6 

through 8SS14. The numbering scheme was developed to follow the Round One RI samples, which 

ended with the designation 8SSO5. 

The Round One RI surface soil sample results indicated positive detections of VOCs, SVOCs, 

nitramine compounds, and inorganics. As such, the Round Two surface soil samples will be 

collected for two primary reasons: to obtain surface soil information to be used in the bas,eline RA 

and ERA and to determine the extent of the surface soil contamination at the site. The Master FSP, 

Section 3.8, describes the surface soil sampling procedures. A summary of the number of samples 

to be collected (including QA/QC samples) and the analytical parameters is presented, by medium, 

in Tables 4-5 and 4-6. 

4.3.1.2 Subsurface Soil Boring and Sample 

Subsurface soil borings will be advanced at Site 8 for collection of subsurface soil samples and 

installation of monitoring wells for groundwater sampling. 

Hollow-stem augering techniques will be used to advance the soil borings. Subsurface soil samples 

will be collected via split-spoon sampling methods in general accordance with the procedures 

outlined in the ASTM Standard Method for Penetration Test and Split-Barrel Sampling of Soil 

(Designation D1586, ASTM, 1984). Split-spoons of 24-&h (nominal) length, and 2-inch (nominal) 

OD will typically be used throughout the investigation. Split-spoon samples will be collected 

continuously below a depth of 1.0 feet bgs. At the discretion of the Baker Field G,eologist, 

split-spoon sampling may be completed at 3- or S-foot intervals. 
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The Baker Field Geologist will visually inspect each split spoon sample and record a lithologic 

description and observations regarding the appearance, consistency, color, and moisture of the soil 

and other pertinent information such as evidence of contamination. The SPT blow counts. also will 

be recorded. In addition, a 10.2 eV PID will be used to screen the samples to detect the presence 

of specific analytes with an ionization potential less than or equal to the eV capacity of the lamp 

(10.2 eV for the instrument used for this investigation). Soil boring procedures are outlined in 

Section 3.9 of the Master FSP (Baker, 1994). 

Ten soil borings will be advanced at the site (Figure 4-4) and numbered SSBO 1 through 8SB09 for 

the shallow soil borings and 8SBO 1A for the deep boring. Soil samples will be collected fiom nine 

of the soil borings; no samples will be collected in the boring that will be converted into a dleep well. 

Three of the soil borings (SSBOl, 8SB02, 8SB03) will be converted to shallow monitoring wells 

(SGSOl, SGW02,8GWO3). One soil boring (8SBOlA) will be converted into a deep mlonitoring 

well (8GWOlA) and the remaining six will be grouted to surface grade upon completion. 

The soil borings and monitoring wells will be installed at Site 8 to address the following: 

8SB04 through 8SB09 - Delineate horizontal and vertical extent of soil 

(soil borings) contamination within the drainage area. 

SGWOl, 8GWO2, and 

8GWO3 

(shallow wells) 

- Delineate the horizontal extent of groundwater 

contaminants detected in Round One RI HydroF’unchTM 

sample. It is anticipated that these wells will be 

installed in the Cornwallis Cave aquifer. 

8GWOlD 

(deep well) 

- Delineate the vertical extent of groundwater 

contaminants detected in Round One RI HydroPunchTM 

sample. It is anticipated that this well will be installed 

in the YorktownEastover aquifer. 

Two subsurface soil samples will be collected from each of the 10 borings; one subsurface soil 

sample will be collected from just above the water table and a second subsurface soil sample will 
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be collected from within the area of apparent contamination (typically from the area with the highest 

PID reading, odor, or visible evidence of contamination), for a total of 18 environmental subsurface 

soil samples (subsurface soil samples will not be collected from the deep monitoring well boring). 

If no contamination is apparent, the second sample will be collected from a mid-point in the soil 

boring. In addition, one sample will be collected within the aquifer material at one location. This 

sample (along with one collected above the water table) will be analyzed for pH, grain size 

(sieve/hydrometer), bulk density, and cation exchange capacity to obtain information on the 

migration potential of contaminants at the site. 

In addition to the above, subsurface soil samples collected at Site 8 that are submitted to the 

laboratory will be analyzed for TCL organics, nitramine compounds, TAL inorganics, TOC, and 

nitrate/nitrite. A summary of the number of samples to be collected (including QA/QC samples) and 

the analytical parameters is presented, by media, in Tables 4-5 and 4-6. 

4.3.1.3 Summary 

Nine surface soil and 18 subsurface soil samples will be collected at Site 8. The sampling 

procedures are described in Section 3.8 and 3.9 of the Master FSP (Baker, 1994). Based on the 

results of the Round One RI, the soil samples will be analyzed for TCL VOCs (excluding surface 

soil), TCL SVOCs, TCL pesticides/PCBs, nitramine compounds, TAL inorganics, TOC, and 

nitrate/nitrite in addition to select samples to be analyzed for engineering parameters. A summary 

of the number of samples to be collected (including QA/QC samples) and the analytical parameters 

is presented, by medium, in Tables 4-5 and 4-6. 

4.3.2 Groundwater Investigation 

The following section describes the activities to be conducted during the groundwater investigation 

at Site 8. 

4.3.2.1 Well Installation 

Three shallow monitoring wells will be installed (SGWOl, 8GW02, 8GW03) at the site to aid in 

defining the horizontal extent of groundwater contamination and to obtain data pertinent to the site 
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hydrogeology (i.e., groundwater flow direction). The monitoring wells have been located on the 

banks of the drainage way because the interior of the area is inaccessible for drilling equipment. In 

addition, wells installed in the drainage way would be prone to flooding. The monitoring well 

locations are shown on Figure 4-4. 

One deep monitoring well also will be installed (8GWOlA) at Site 8 to evaluate the vertical extent 

of contamination and will be nested with a shallow monitoring well (8GWOl). 

The type of monitoring well (i.e., Type II or III) to be installed will be determined after Uithologic 

data from each soil boring that is to be converted to a monitoring well has been evaluated. If a layer 

of low hydraulic conductivity (i.e., semi-confining or confining unit) at least 3-feet thick is 

encountered, a Type III well will be installed. A lo-inch diameter steel surface casing will be 

installed into this layer and the casing will be grouted in place. The cement-bentonite grout will be 

permitted to set for 12 to 24 hours prior to resumption of drilling through the casing. Mlonitoring 

wells will be constructed and be screened at least 15 feet into the deeper confined aquifer. If it is 

determined that there is no low hydraulic conductivity zone (confining unit), Type II mlonitoring 

wells will be installed to intercept the first occurrence of groundwater that is not a perched zone. 

The procedures for well installation, well completion, and well development are describ’ed in the 

Master FSP, Sections 3.10,3 .I 1, and 3.12, respectively (Baker, 1994). 

During installation of the deep monitoring well, one thin walled (Shelby) tube sample may be 

collected if a confining unit is encountered. The sample will be analyzed for grain size 

(sieve/hydrometer), atterberg limit, vertical hydraulic conductivity, moisture content, pH, and Eh. 

4.3.2.2 Well Develonment 

Prior to groundwater sampling, the newly installed monitoring wells will be developed by removing 

water from each well and discharging it to the ground on site (see Section 4.6.2, Investigation 

Derived Waste). Additional details for well development are found in Section 3.12 of the Master 

FSP (Baker, 1994). During development, overpumping and surging methods may be utilized to 

better remove silt and particulates. 
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Development will consist of removing a minimum of three to five well volumes of water, plus the 

volume of any water added during the drilling or installation process. Development will continue 

until the water is relatively clear; until three successive measurements of ph, specific conductance, 

and temperature stabilize; or until 6 hours of development have passed (whichever comes first). 

Development information, including water clarity, pH, specific conductivity, and temperature, will 

be recorded in the field logbook. Appendix A, Section F201 of the Master Project Plans presents 

the SOPS for “On-Site Water Quality Testing” (Baker, 1994). 

4.3.2.3 Groundwater 

One round of groundwater samples will be collected from the newly installed monitoring wells at 

Site 8 for a total of four environmental samples. Prior to groundwater sampling, three to five well 

volumes will be purged from each well. Purging will be accomplished in the shallow wells using 

low flow pumps; for the deep well, a Wattera Pump will be used. The main purpose of low-flow 

purging technique is to reduce turbidity(i.e., suspended sediment/soil particles) in the groundwater 

samples. Turbidity in groundwater samples may result in detection of higher inorganic 

concentrations. 

Field measurements of turbidity, Eh, pH, temperature, DO, and specific conductivity will. be taken 

after each well volume. Purging will be complete when three successive field measurements of 

each parameter are within 10 percent of each other and turbidity stabilizes (i.e., less than 5 NTUs, 

if practicable). Monitoring wells will be sampled using either a low flow pump (for shallow wells) 

or using a disposable polyethylene bailer (for deep wells). Monitoring well purging and groundwater 

sampling procedures also are detailed in Section 3.15 of the Master FSP (Baker, 1994). 

Groundwater samples will be analyzed for TCL organics, TAL inorganics (total and dissolved), 

TOC, nitrate, nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Round One RI. 

Tables 4-5 and 4-6 summarize the environmental samples (and QAIQC samples) to be collected and 

the analytical parameters for these samples. 
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4.3.2.4 Hvdrolonic Measurements 

,,--x 

,c--* 

Hydrologic measurements consisting of groundwater level, staff gauge measurements and in situ 

hydraulic conductivity tests in monitoring wells will be recorded. The measurements will aid in 

determining groundwater fluctuation and relationship to surface water. 

Groundwater Level Measurements 

Water level measurements will be collected from newly-installed and developed monitoring wells 

on a weekly basis. These measurements will be taken at least twice during the field investigation. 

This will allow for an evaluation of groundwater flow direction. The procedures for water level 

measurements are detailed in Section 3.17 of the Master FSP (Baker, 1994). 

Hollow-stem augering techniques will be used to advance the soil borings. Subsurface soil samples 

will be collected via split-spoon sampling methods in general accordance with the procedures 

outlined in the ASTM Standard Method for Penetration Test and Split-Barrel Sampling of Soil 

(Designation Dl586, ASTM, 1984). Split-spoons of 24-inch (nominal) length, and 2-inch ((nominal) 

OD will typically be used throughout the investigation. Split-spoon samples will be collected 

continuously below a depth of 1.0 feet bgs. At the discretion of the Baker Field Geologist, 

split-spoon sampling may be completed at 3- or 5-foot intervals. 

The Baker Field Geologist will visually inspect each split spoon sample and record a lithologic 

description and observations regarding the appearance, consistency, color, and moisture of the soil 

and other pertinent information such as evidence of contamination. The SPT blow counts also will 

be recorded. In addition, a 10.2 eV PID will be used to screen the samples to detect the presence 

of specific analytes with an ionization potential less than or equal to the eV capacity of the lamp 

(10.2 eV for the instrument used for this investigation). Soil boring procedures are outlined in 

Section 3.9 of the Master FSP (Baker, 1994). 

Staff Gauges 

One staff gauge will be installed at the end of the drainageway in the tributary to Felgates Creek. 

The staff gauge location is shown on Figure 4-4. Water level measurements from the staff gauge 
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and the monitoring wells will be collected on a weekly basis. Data collected from the staff gauge 

will help assess the groundwater and surface water interaction and will provide boundary data for 

groundwater modeling, which may be completed in the future. 

In Situ Hydraulic Conductivity Tests 

The hydraulic conductivity of the aquifer in the near vicinity of the monitoring wel.1 will be 

measured using in situ hydraulic conductivity (slug) test. The slug tests will be performed on select, 

newly installed monitoring wells after groundwater sampling is completed. Slug tests will be 

conducted using solid PVC slugs and recorded using Hermit TM data loggers or equivalent. The 

procedures for slug tests are found in Section 3.16 of the Master FSP. 

4.4 Site 18 Buildiw Discharcre Area 

The results of the Round One RI conducted at Site 18 indicated that inorganics in surface soil and 

sediment were detected above Round One background levels. Copper and zinc in surface water 

exceeded state and federal criteria, but not at the furthest downstream sampling point in or in the 

branch northeast of Building 476. Inorganic concentrations in filtered groundwater samples did not 

exceed state or federal criteria. Based on the Final Round One RI results, a risk screening, followed 

by a no further remedial action plan was recommended for Site 18. However, additional data will 

be collected during the Round Two RI to support this recommendation. 

This section describes the soil, groundwater, surface water, and sediment investigation activities that 

will be conducted at Site 18 under the Round Two RI. 

4.4.1 Soil Investigation 

The soil investigation for Site 18 will include the collection of both surface and subsurface soil 

samples. Surface soil samples will be collected in accordance with methods presented in Section 3.8 

of the Master FSP (Baker, 1994). Subsurface soil samples will be collected during soil boring 

installations. 
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4.4. I. 1 Surface Soil Samnling; 

Three surface soil samples will be collected at soil boring locations and three surface soil samples 

will be collected in the swale area. All of these samples will be collected from the 0- to 6-inch bgs 

interval and will be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, nitramine 

compounds, TAL inorganics, TOC, nitrate/nitrite, pH, and CEC. The sampling locations are shown 

on Figure 4-5. The six surface soil samples will be labeled 18SS 11 through 18SS 16. The 

numbering scheme was developed to follow the Round One RI samples which ended with the 

designation 18SS 10. 

The Round Two RI surface soil samples will be collected for two primary reasons: to obtain surface 

soil information to be used in the baseline RA and ERA and to support the recommendation of the 

Round One RI that no further remedial action be conducted at the site. The Master FSP, Section 3.8 

(Baker, 1994), describes the surface soil sampling procedures. A summary of the number of samples 

to be collected (including QA/QC samples) and the analytical parameters is presented, by medium, 

in Tables 4-7 and 4-8. 

4.4.1.2 Subsurface Soil Boring and Samuling 

Three subsurface soil borings will be advanced at Site 18 for the collection of subsurface soil 

samples and installation of monitoring wells for groundwater sampling. Hollow-stem augering 

techniques will be used to advance the soil borings. Subsurface soil samples will be collected via 

split-spoon sampling methods in general accordance with the procedures outlined in the ASTM 

Standard Method for Penetration Test and Split-Barrel Sampling of Soil (Designation D1586, 

ASTM, 1984). Split-spoons of 24-inch (nominal) length, and 2-inch (nominal) OD will typically 

be used throughout the investigation. Split-spoon samples will be collected continuously below a 

depth of 1 .O feet bgs. At the discretion of the Baker Field Geologist, split-spoon sampling may be 

completed at 3- or j-foot intervals. 

The Baker Field Geologist will visually inspect each split spoon sample and record a lithologic 

description and observations regarding the appearance, consistency, color, and moisture of the soil 

and other pertinent information such as evidence of contamination. The SPT blow counts also will 

be, recorded. In addition, a 10.2 eV PID will be used to screen the samples to detect the presence 
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of specific analytes with an ionization potential less than or equal to the eV capacity of the lamp 

(10.2 eV for the instrument used for this investigation). Soil boring procedures are outlined in 

Section 3.9 of the Master FSP (Baker, 1994). 

Three soil borings will be advanced at the site (Figure 4-5) and numbered 18SBOl through 18SB03. 

The soil boring locations have been selected to determine the horizontal and vertical ext:ent of the 

soil contamination within the drainage area. The soil borings (18SB01, 18SB02, 18SB03) will be 

converted to shallow monitoring wells (18GWO 1, 18GW02, 18GW03). 

Two subsurface soil samples will be collected from each of the three soil borings; one subsurface 

soil sample will be collected from just above the water table and a second subsurface soil sample 

will be collected from within the area of apparent contamination (typically from the area with the 

highest PID reading, odor, or visible evidence of contamination), for a total of six environmental 

subsurface soil samples. If no contamination is apparent, the second sample will be collected from 

a mid-point in the soil boring. In addition, one sample will be collected within the aquifer material 

at one location. This sample (along with one collected above the water table) will be analyzed for 

grain size (sieve/hydrometer), bulk density, and CEC to obtain information on the migration 

potential of contaminants at the site. 

In addition to the above, subsurface soil samples collected at Site 18 that are submitted to the 

laboratory will be analyzed for TCL inorganics, nitramine compounds, TAL inorganics, TOC, pH, 

and nitrate/nitrite. A summary of the number of samples,to be collected (including QA/QC samples) 

and the analytical parameters is presented, by medium, in Table 4-7 and 4-8. 

4.4-l .3 Summary 

Six surface soil and six subsurface soil samples will be collected at Site 18. The sampling 

procedures are described in Section 3.8 and 3.9 of the Master FSP (Baker, 1994). Based on the 

results of the Round One RI, the soil samples will be analyzed for TCL VOCs (excluding surface 

soil), TCL SVOCs, TCL pesticides/PCBs, nitramine compounds, TAL inorganics, TOC, and 

nitrate/nitrite in addition to select samples to be analyzed for engineering parameters. A (summary 

of the number of samples to be collected (including QA/QC samples) and the analytical parameters 

is presented, by medium, in Tables 4-7 and 4-8. 
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4.4.2 Groundwater Investigation 

The following section describes the activities to be conducted during the groundwater investigation 

at Site 18. 

4.4.2.1 Well Installation 

Three shallow monitoring wells (18GWO1, 18GW02, 18GW03) will be installed at the site to 

evaluate whether groundwater quality has been impacted by former site operations and to olbtain data 

pertinent to the site hydrogeology (i.e., groundwater flow direction). The monitoring well locations 

are shown on Figure 4-5. It is anticipated that these monitoring wells will be installed in the 

Cornwallis Cave aquifer. 

The type of monitoring well (i.e., Type II or III) to be installed will be determined after hthologic 

data from each soil boring that is to be converted to a monitoring well has been evaluated. If a layer 

of low hydraulic conductivity (i.e., semi-confining or confining unit) at least 3-feet: thick is 

encountered, a Type III well will be installed. A lo-inch diameter steel surface casin,g will be 

installed into this layer and the casing will be grouted in place. The cement-bentonite grout will be 

permitted to set for 12 to 24 hours prior to resumption of drilling through the casing. Monitoring 

wells will be constructed and be screened at least 15 feet into the deeper confined aquifer. If there 

is no low hydraulic conductivity zone (confining unit), Type II monitoring wells will be installed 

to intercept the first occurrence of groundwater that is not a perched zone. The procedures for well 

installation, well completion, and well development are described in the Master FSP, Sections 3.10, 

3.11, and 3.12, respectively (Baker, 1994). 

One Shelby tube will be collected within the Cornwallis Cave or the Yorktown-Eastover confining 

unit (whichever is encountered). This sample will be analyzed for grain size (sieve/hydrometer), 

atterberg limit, vertical hydraulic conductivity, moisture content, pH, and Eh. 
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4.4.2.2 Well Develonment 

Prior to groundwater sampling, the newly installed monitoring well will be developed by removing 

water from each well and discharging it to the ground on site (see Section 4.6.2, Invlestigation 

Derived Waste). Additional details for well development are found in Section 3.12 of the Master 

FSP (Baker, 1994). During development overpumping and surging methods may be utilized to 

better remove silt and particulates. 

Development will consist of removing a minimum of three to five well volumes of water, plus the 

volume of any water added during the drilling or installation process. Development will continue 

until the water is relatively clear; until three successive measurements of ph, specific conductance, 

and temperature stabilize; or until 6 hours of development have passed (whichever comes first). 

Development information, including water clarity, pH, specific conductivity, and temperature, will 

be recorded in the field logbook. Appendix A, Section F201 of the Master Project Plans presents 

the SOPS for “On-Site Water Quality Testing” (Baker, 1994). 

,,:--.. 

4.4.2.3 GroundwaterSamDlinp; 

One round of groundwater samples will be collected from the newly installed monitoring wells at 

Site 18 for a total of three environmental samples. Prior to groundwater sampling, three to five well 

volumes will be purged from the well. Purging will be accomplished using low flow pumps. The 

main purpose of the low-flow purging technique is to reduce turbidity (i.e., suspended sediment/soil 

particles) in the groundwater samples. Turbidity in groundwater samples may result :in higher 

inorganic concentrations. 

Field measurements of turbidity, Eh, pH, temperature, DO, and specific conductivity will be taken 

after each well volume. Purging will be complete when three successive field measurements of 

each parameter are within 10 percent of each other and turbidity stabilizes (i.e., less than 5 NTUs, 

if practicable). Monitoring wells will be sampled using a low flow pump. Monitoring well purging 

and groundwater sampling procedures also are detailed in Section 3.15 of the Master FSP 

(Baker, 1994). 
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Groundwater samples will be analyzed for TCL organics and TAL inorganics (total and dissolved), 

TOC, nitrate/nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Round One RI. 

Tables 4-7 and 4-8 summarize the environmental samples (and QA/QC samples) to be collected and 

the analytical parameters for these samples. 

4.4.2.4 Hvdroloaic Measurements 

Hydrologic measurements consisting of groundwater level measurements and in situ hydraulic 

conductivity tests in monitoring wells will be recorded. This will allow for an evaluation of 

groundwater flow direction. 

Groundwater Level Measurements 

Water level measurements will be collected from newly-installed and developed monitoring wells 

on a weekly basis. These measurements will be taken at least twice during the field investigation. 

This will allow for an evaluation of groundwater flow direction. The procedures for w.ater level 

measurements are detailed in Section 3.17 of the Master FSP (Baker, 1994). 

In Situ Hydraulic Conductivity Tests 

The hydraulic conductivity of the aquifer in the near vicinity of the monitoring well will be 

measured using in situ hydraulic conductivity (slug) test. The slug tests will be performed ton select, 

newly installed monitoring wells after groundwater sampling is completed. Slug tests will be 

conducted using solid PVC slugs and recorded using Hermit TM data loggers or equivalent. The 

procedures for slug tests are found in Section 3.16 of the Master FSP. 

4.4.3 Surface Water/Sediment Investigation 

Surface water and sediment investigations will be conducted at Site 18 Data from these studies will 

be used to assess potential impacts to the environment from Site 18 and will be used in the ERA. 
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Four surface water/sediment sampling stations have been identified to characterize the downstream 

of Site 18 (Figure 4-6). The results from the Round Two RI will be compared to ecologically similar 

background study areas (Baker, 1995a). 

At each sampling location, an effort will be made to collect each surface water sample at midstream. 

The samples will be collected as described in Section 3.7.1 of the Master FSP (Baker, 1994). 

Surface water samples will be collected at each station prior to obtaining the sediment samples to 

minimize possible turbidity effects from sampling. Downstream stations will be sampled first, with 

subsequent samples taken while moving upstream. 

At each of the four surface water locations mentioned above, a surface (0- to 4-incih) and a 

subsurface (4- to 8-inch) sediment sample will be collected for a total of eight samples. The 

methods of collected are described in Section 3.7.2 of the Master FSP (Baker, 1994). 

All surface water and sediment samples will be analyzed for TCL organics, nitramine compounds, 

TAL inorganics, TOC, nitrate/nitrite, cyanide, grain size (sediment only), and pH (sediment pH shall 

be measured in the laboratory). These analyses were selected to meet the needs of the ERA. In 

addition, analyses for pH, temperature, DO, salinity, and specific conductivity will be performed on 

surface water samples in the field immediately following sample collection. Specific water quality 

measurement procedures will be performed according to the “On-Site Water Quality Testing” SOP 

in Appendix A, Section F201 of the Master Project Plans (Baker, 1994). Tables 4-7 and 4-8 

summarize the environmental samples to be collected and the analytical parameters :for these 

samples. 

4.5 $%A 14 - Building 537 Discharge to Felyates Creek 

The results of the Relative Risk Ranking Data Collection Investigation conducted at SSA 14 indicate 

that surface soil, surface water, and sediment have been impacted by former site operations. 

Nitramine compounds were detected in each of these media. Analytical results from this 

investigation have been utilized in developing the sampling approach for the Round Two RI at 

SSA 14. 
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This section describes the soil and groundwater investigation activities that will be conducted at 

SSA 14 under the Round Two RI. Surface water/sediment and aquatic ecological investigation 

activities are presented in Section 4.2 (East Branch of Felgates Creek). 

4.51 Soil Investigation 

The soil investigation for Site 14 will include the collection of both surface and subsurface soil 

samples. Surface soil samples will be collected in accordance with methods presented in Section 3.8 

of the Master FSP (Baker, 1994). Subsurface soil samples will be collected during soil boring 

installations. 

4.5.1.1 Surface Soil Sampling 

Four surface soil samples will be collected at the soil boring locations from the 0- to 6-inch bgs 

interval and analyzed for TCL SVOCs, TCL pesticides/PCBs, nitramine compounds, TAL 

inorganics, TOC, pH, CEC, and nitrate/nitrite. The sampling locations are shown on Figure 4-7. 

The four surface soil samples will be labeled A14SSOl through A14SS04. 

The results of the Relative Risk Ranking Data Collection Investigation indicated that surface soil 

in the vicinity of the discharge pipe (Figure 4-7) has been impacted by nitramine compound 

contamination. As such, the Round Two RI surface soil samples will be collected for two primary 

reasons: to obtain surface soil information to be used in the baseline RA and ERA and to evaluate 

the extent of surface soil contamination at the site. The Master FSP, Section 3.8 (Baker, 1994), 

describes the surface soil sampling procedures. A summary of the number of samples to be 

collected (including QA./QC samples) and the analytical parameters is presented by medium in 

Tables 4-9 and 4- 10. 

4.5.1.2 Subsurface Soil Boring and Samuling 

Four subsurface soil borings will be advanced at SSA 14 for the collection of subsurface soil 

samples and the installation of one monitoring well for groundwater sampling. Hollow-stem 

augering techniques will be used to advance the soil borings. Subsurface soil samples will be 

collected via split-spoon sampling methods in general accordance with the procedures outlined in 
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the ASTM Standard Method for Penetration Test and Split-Barrel Sampling of Soil (Designation 

D1586, ASTM, 1984). Split-spoons of 24-inch (nominal) length, and 2-inch (nominal) OD will 

typically be used throughout the investigation. Split-spoon samples will be collected continuously 

below a depth of 1 .O feet bgs. At the discretion of the Baker Field Geologist, split-spoon sampling 

may be completed at 3- or 5-foot intervals. 

The Baker Field Geologist will visually inspect each split spoon sample and record a lithologic 

description and observations regarding the appearance, consistency, color, and moisture of the soil 

and other pertinent information such as evidence of contamination. The SPT blow counts ialso will 

be recorded. In addition, a 10.2 eV PID will be used to screen the samples to detect the presence 

of specific analytes with an ionization potential less than or equal to the eV capacity of the lamp 

(10.2 eV for the instrument used for this investigation). Soil boring procedures are outlined in 

Section 3.9 of the Master FSP (Baker, 1994). 

Four soil borings will be advanced at the site (Figure 4-7) and numbered A14SBOl through 

A14SB04. Three of the soil borings are located at the end of the discharge pipe on the stream bank 

of Felgates Creek to intercept contaminants that may have been discharged from the pipe. It is 

unlikely that this area will be accessible for a drill rig. The soil borings will, therefore, be advanced 

using hand augering techniques, as described in Section 3.9 of the Master FSP (Baker, 1994). One 

soil boring will be advanced upgradient of the discharge pipe. The soil boring locations have been 

selected to determine the horizontal and vertical extent of soil contamination within the drainage 

area. One soil boring (A14SBOl) will be converted to a shallow monitoring well (A14GWOl) 

Two subsurface soil samples will be collected from each of the three soil borings; one subsurface 

soil sample will be collected from just above the water table and a second subsurface soil. sample 

will be collected from within the apparent contamination (typically from the area with the highest 

PID reading, odor, or visible evidence of contamination) for a total of eight environmental 

subsurface soil samples. If no contamination is apparent, the second sample will be collected from 

a mid-point in the soil boring. In addition, one sample will be collected within the aquifer Imaterial 

at one location. This sample (along with one collected above the water table) will be analyzed for 

grain size (sieve/hydrometer), bulk density, and CEC to obtain information on the migration 

potential of contaminants at the site. 
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In addition to the above, subsurface soil samples collected at SSA 14 that are submitted to the 

laboratory will be analyzed for TCL organics, nitramine compounds, TAL inorganics, ‘TOC, and 

nitrate/nitrite. A summary of the number of samples to be collected (including QA/QC samples) and 

the analytical parameters is presented, by medium, in Table 4-9 and 4- 10. 

“- -, 
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4.5.1.3 Summarv 

Four surface soil and eight subsurface soil samples will be collected at SSA 14 The sampling 

procedures are described in Section 3.8 and 3.9 of the Master FSP (Baker, 1994). Based on the 

results of the Relative Risk Ranking Data Collection Investigation, the soil samples will be: analyzed 

for TCL VOCs (excluding surface soil), TCL SVOCs, TCL pesticides/PCBs, nitramine compounds, 

TAL inorganics, TOC, and nitrate/nitrite in addition to select samples to be analyzed for engineering 

parameters. A summary of the number of samples to be collected (including QA/QC samples) and 

the analytical parameters is presented, by medium, in Tables 4-9 and 4- 10. 

4.5.2 Groundwater Investigation 

The following section describes the activities to be conducted during the groundwater investigation 

at SSA 14. 

4.5.2.1 Well Installation 

One shallow monitoring well (A14GWOl) will be installed at the site to evaluate whether 

groundwater quality has been impacted by former site operations and to obtain data pertinent to the 

site hydrogeology. The monitoring well locations are shown on Figure 4-7. It is anticipated that this 

monitoring well will be installed in the Cornwallis Cave aquifer. 

The data from the proposed monitoring well will be used in conjunction with data from the 

monitoring wells at Site 8 to form a groundwater monitoring well network for evaluating the nature 

and extent of groundwater contamination in this vicinity. 

The type of monitoring well (i.e., Type II or III) to be installed will be determined after lithologic 

data from each soil boring that is to be converted to a monitoring well has been evaluated. If a layer 
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of low hydraulic conductivity (i.e., semi-confining or confining unit) is encountered, a Type III well 

will be installed. A IO-inch diameter steel surface casing will be installed into this layer and the 

casing will be grouted in place. The cement-bentonite grout will be permitted to set for 12 to 24 

hours prior to resumption of drilling through the casing. Monitoring wells will be constructed and 

be screened at least 15 feet into the deeper confined aquifer. If there is no low hydraulic 

conductivity zone (confining unit), Type II monitoring wells will be installed to intercept the first 

occurrence of groundwater that is not a perched zone. The procedures for well installation, well 

completion, and well development are described in the Master FSP, Sections 3.10,3.11, and 3.12, 

respectively (Baker, 1994). 

One Shelby tube will be collected within the Cornwallis Cave or the Yorktown-Eastover confining 

unit (whichever is encountered). This sample will be analyzed for grain size (sieve/hydrometer), 

atterberg limit, vertical hydraulic conductivity, moisture content, pH, and Eh. 

4.5.2.2 Well DeveloDment 

Prior to groundwater sampling, the newly installed monitoring well will be developed by removing 

water from the well and discharging it to the ground on site (see Section 4.6.2, Investigation Derived 

Waste). Additional details for well development are found in Section 3.12 of the Master FSP 

(Baker, 1994). During development overpumping and surging methods may be utilized. to better 

remove silt and particulates. 

Development will consist of removing a minimum of three to five well volumes of water, plus the 

volume of any water added during the drilling or installation process. Development will continue 

until the water is relatively clear; until three successive measurements of pH, specific conductance, 

and temperature stabilize; or until 6 hours of development have passed (whichever comes first). 

Development information, including water clarity, pH, specific conductivity, and temperature, will 

be recorded in the field logbook. Appendix A, Section F201 of the Master Project Plans presents 

the SOPS for “On-Site Water Quality Testing” (Baker, 1994). 

4-28 



4.5.2.3 Groundwater Samoling 

One groundwater sample will be collected from the newly installed monitoring well at SSA. 14. Prior 

to groundwater sampling, three to five well volumes will be purged from the well. Purging will be 

accomplished using low flow pumps. The main purpose of the low-flow purging technique is to 

reduce turbidity (i.e., suspended sediment/soil particles) in the groundwater samples. Turbidity in 

groundwater samples may result in higher inorganic concentrations. 

Field measurements of turbidity, Eh, pH, temperature, DO, and specific conductivity will be taken 

after each well volume. Purging will be complete when three successive field measurements of 

each parameter are within 10 percent of each other and turbidity stabilizes (i.e., less than 5 NT&, 

if practicable). The monitoring well will be sampled using a low flow pump. Monitoring well 

purging and groundwater sampling procedures also are detailed in Section 3.15 of the Master FSP 

(Baker, 1994). 

Groundwater samples will be analyzed for TCL organics and TAL inorganics (total and dissolved), 

TOC, nitrate/nitrite, TDS, TSS, bromide, chloride, orthophosphorous, sulfate, and dissolved 

methane. These parameters have been selected based on the results of the Relative Risk Ranking 

Data Collection Investigation. Tables 4-9 and 4108 summarize the environmental samples (and 

QA/QC samples) to be collected and the analytical parameters for these samples. 

4.5.2.4 Hydrolopic Measurements 

Hydrologic measurements consisting of groundwater level, staff gauge measurements and in situ 

hydraulic conductivity tests in monitoring wells will be recorded. The measurements will aid in 

determining groundwater fluctuation and its relationship to surface water. 

Groundwater Level Measurements 

Water level measurements will be collected from the newly developed and installed monitoring well 

well at SSA 14 on a weekly basis in conjunction with measurements collected at Site 8 monitoring 

wells. These measurements will be taken at least twice during the field investigation. This will 
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allow for an evaluation of groundwater flow direction. The procedures for water level 

measurements are detailed in Section 3.17 of the Master FSP (Baker, 1994). 

In Situ Hydraulic Conductivity Tests 

The hydraulic conductivity of the aquifer in the near vicinity of the monitoring well will be 

measured using in situ hydraulic conductivity (slug) test. The slug tests will be performed on select 

newly installed monitoring wells after groundwater sampling is completed. Slug test will be 

conducted using solid PVC slugs and recorded using Hermit TM data loggers or equivalent. The 

procedures for slug tests are found in Section 3.16 of the Master FSP. 

StafsGauges 

One staff gauge will be installed at the end of the drainageway in the tributary to Felgates Creek. 

The staff gauge location is shown on Figure 4-7. Water level measurements from the staff gauge 

and the monitoring well will be collected on a weekly basis. Data collected from the staff gauge will 

help assess the groundwater and surface water interaction and will provide boundary data for 

groundwater modeling, which may be completed in the future. 

4.6 Other Field Activities 

Other field activities will be performed during the investigation that are not site-specific. These 

include land surveying and investigation derived waste (IDW) disposal. 

4.6.1 Land Surveying 

All newly installed and existing monitoring well/subsurface soil boring locations and surface soil 

sampling locations will be surveyed to Station bench mark, this includes elevation to mean sea level 

msl) as well as reference to Virginia State Plane Coordinates. The locations of surface water, 

sediment, and aquatic ecological sampling points will not be surveyed, but instead estimated in the 

field and located on the existing WPNSTA Yorktown Station Maps. 

Details of the surveying procedures are described in the Master FSP, Section 3.2 1 (Bake:r, 1994). 
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4.6.2 Investigation Derived Waste Management 

Wastes generated during the field investigation will include soil from subsurface borings (cuttings), 

groundwater (from developing and purging wells), decontamination fluids (steam cleaning water 

and decontamination chemicals), and miscellaneous items such as gloves, Tyvek@, and other used 

personal protective equipment (PPE). The soil cuttings (from borings and well installation), 

groundwater (purge and development water), and steam cleaning decontamination water will be 

returned to the site from which it originated. The decontamination chemicals and miscellaneous 

items will be properly contained until disposal . 

IDW management (soil and groundwater) will be conducted in accordance with guidance from 

USEPA’s Guide to Manapement of Investigation-Derived Wastes, which is presented in 

Appendix A. The document states that “most IDW (with the exception of non-indigenaas IDW) 

generated during the course of the investigation are intrinsic elements of the site and should be 

managed with other wastes from the site, consistent with final remedy.” The analytical results from 

the previous investigations conducted at these sites indicate that soil and groundwater generated 

during field investigative activities would not be classified as hazardous waste. In addition, Round 

Two Remedial investigations have been performed at eight sites at WPNSTA Yorktown. All of the 

composite samples collected Tom roll-off boxes (soil) and tankers (development, purge and steam 

cleaning decontamination water) have been determined as non-hazardous. The IDW management 

procedures are described below. 

Soil 

Soil generated (soil cuttings and split-spoon samples) during field investigative activities will be 

spread on the ground in the immediate vicinity of the borings. If the soil is suspected to be 

contaminated based upon physical observation (i.e., sight, smell) or high HNu PID readings, it will 

be segregated in a 55-gallon drum and labeled according to procedures specified in Section 3.26.2 

of the Master FSP (Baker, 1994). The drums will be placed on wooden pallets in a seculre area at 

the site until a disposal method is determined. 
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After completion of field activities, a composite soil sample will be collected from the drums and 

analyzed for full Toxicity Characteristic Leaching Procedure (TCLP) and Resource Conservation 

and Recovery Act (RCRA) characteristics as noted in the Master FSP, Section 3.26.4 (Baker, 1994). 

Liquid 

Liquid generated during field activities includes development and purge water from monitoring 

wells (groundwater), decontamination water from steam cleaning activities, and decontamination 

fluids containing solvents and acids. These will be segregated and stored as noted below. 

Development, purge, and decontamination (generated by steam cleaning only) water from the site 

will be discharged on the ground. If the water is suspected to be contaminated (noted by HNu PID 

reading or other field measurements) it will be segregated into 55-gallon drums and labeled as noted 

in the Master FSP, Section 3.26.3 (Baker, 1994). Drums will be placed on wooden pallets in a 

secure area at the site until a disposal method is determined. 

Decontamination water containing acids and solvents used for cleaning small sampling equipment 

will be segregated from the other decontamination water into 55-gallon drums. This will avoid 

possible contamination of a large volume of water and increasing disposal costs. The drurn will be 

labeled, placed on a pallet, and left at a secure area at one of the sites until final disposition is 

determined. 

After all field activities are completed, a composite water sample will be collected from each drum 

and analyzed for TAL inorganics and RCRA characteristics as noted in the Master FSP,, Section 

3.26.4 (Baker, 1994). 

Personal Protective Equipment 

Items of PPE that may have come into contact with potentially contaminated materials,, such as 

disposable gloves, Tyvek@, and disposable bailers, will be decontaminated as appropriate and 

double bagged in plastic bags, and placed in the trash dumpster at Baker’s field trailer. 
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4.7 General Field Ouerations 

General field operations will be headquartered at an office trailer located on the Station near 

Building 1806. The office trailer is equipped with electricity and a telephone. The field office will 

be where the field team will meet at the beginning and end of each day, where a field sign-in book 

will be located, and where the site manager will coordinate all Station investigative operations. 

Further details of project management are described in Section 5.0. a separate, smaller tr,ailer also 

is necessary for the purpose of equipment storage. This includes equipment such as HNu PID 

meters, pH meters, specific conductivity meters, sample bottles, PPE, and decontamination 

equipment. 

4.7.1 Sample Analysis 

Samples for TCL organics (VOCs, SVOCs, pesticides, and PCBs) and TAL inorganics will be 

analyzed using CLP methods with Level D Quality Assurance/Quality Control (QA/QC). Other 

analytical parameters, such as TSS, TDS, nitramine compounds, TOC, sieve and hydrometer, will 

be analyzed using USEPA SW 846 using Level C QA/QC procedures or other methods as 

appropriate. These analytical methods, their contract required detection limits or practical 

quantitation limits, and QA/QC procedures are described in the Master QAPP (Section 6.0). 

A summary of analyses by individual sample is presented in Tables 4- 1 and 4-3. These ta.bles will 

be used to track samples collected in the field and submitted to the laboratory for analysis. 

4.7.2 Data Validation 

Data validation will be performed by an independent data validator for all samples collected, using 

Level D guidelines. The procedures for validation will follow the appropriate Level D guidelines 

listed in the Naval Energy and Environmental Support Activity (NEESA) guidance document 

(NEESA 20.2-047B). Further details concerning data validation are found in the Master QAPP 

Section 7.0 (Baker, 1994). Data that are evaluated and do not pass the validation will still be 

reported and flagged with qualifiers. 
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4.7.3 Data Assembly and Interpretation 

Data assembly will include activities such as incorporating the newly acquired data into the existing 

data base; documenting field activities; summarizing field information such as pH,, specific 

conductivity, temperature, salinity, and Eh, creating soil boring logs, monitoring well development 

and purging forms; and developing water level monitoring charts. Also, data assembly will include 

review and compilation of the previously existing data from the Round One RI. 

Data interpretation will include review of the compiled data and construction of maps and charts 

showing items such as geologic cross-sections, groundwater contour maps, statistical analyses of 

sampling results, and other similar items. It is anticipated that data collected from Sites I. 1 and 17 

may be combined for certain media interpretation (such as groundwater, surface water, and 

sediment) because of the close proximity of the sites, similar types of contaminants, and similar 

receptors. 

4.7.4 Baseline Risk Assessment 

The baseline RA will be comprised of two risk evaluations - human health and ecological. The 

procedures to be followed, methods of data analysis, and criteria for risk characterization are 

detailed in the Master Work Plan, Section 4.5 (Baker, 1994) and will not be repeated here. The 

Baseline RA will be included as a separate chapter in the RI Report. 

4.7.5 Remedial Investigation Report 

a RI Report will be prepared which includes a summary of the activities accomplished during the 

field investigation, tabulation and interpretation of data, and a discussion of the nature anld extent 

of contamination associated with each site. Analytical data sheets and laboratory analytical results 

will not be included in the report, butrather will be provided to USEPA Region III, LANTIDIV, and 

WPNSTA Yorktown under separate cover as requested. As noted above, the baseline R4 will be 

included as a separate section in the RI Report. Depending upon the results of the sampling, each 

site may be discussed separately or combined for different media (as noted above). 
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4.7.6 Feasibility Study 

The FS will be conducted in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act as amended by the Superfund Amendments and ReauthLorization 

Act. The FS will utilize background information, as well as the data generated during lthe RI, to 

evaluate various remedial alternatives and to identify those alternatives that provide the most 

appropriate, cost-effective solutions for site remediation. Details of the FS process are described 

in the Master Work Plan, Section 5.0 (Baker, 1994). 

4.7.7 Meetings 

Progress meetings will be held periodically throughout the RI process to update USEPA R.egion III 

and VDEQ personnel on project progress and findings and to discuss any items related to successful 

completion of the project. It is anticipated that these progress meetings will be held on a monthly 

basis, either at USEPA Region III headquarters in Philadelphia, Pennsylvania or via a telephone 

conference call. 

Restoration Advisory Board (RAB) meetings will be held at WPNSTA Yorktown for review of 

major project deliverables such as the RI and FS Reports. 
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TABLE 4-1 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPOI’?S STATION YORKTOWN, YORKTOWN, VIRGINIA 

2SB08-XX X X X X X X 

2SBO8-YY X X X X X X 

2SB09-XX X X X X X X 

2SB09-YY X X X X X X 



TABLE 4-l (Continued) 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

I TCL Organics TAL Inorganics 

TCL 
TCL TCL Pesticides/ Nitramines/ 

Sample ID VOCs SVOCs PCBs Nitroaromatics Total(‘) Dissolved TOC I 
2SB09-ZZ 1 x 

Nitrate/ 
Nitrite Medium Other 

hbsurface 
;oil 
continued) 

X GS, BD, CEC, pH 

PH 2SBlO-XX 1 X 1 X 1 X 1 X I x I X 

2SBlO-YY 1 X 1 X 1 X t X I x I X pH, CEC, BD, GS 

2SBIO-ZZ 1 1 I I X GS, BD, CEC, pH 

houndwater !GWOl-001 1 X 1 X 1 X 1 X 1x1 x Ix X TDS, TSS, BCPSM 

X TDS, TSS, BCPSM 

X X TDS, TSS, BCPSM !GW06-001 x x X X X X 

!GW07-001 X X X X X X 

2SWOl-01 x x X X X X 

X X TDS, TSS, BCPSM 

hrface Water X X 

2swo2-01 1 x 1 x 1 x 1 x 1x1 x I ~~~ X X 

X X 2SWO3-01 X X X X X X 

2SWO4-01 X X X X X X 

2swo5-01 x x X X X X 

X X 

X X 

2SWO6-01 X X X X X X X 

2SWO7-01 X X X X X X X 

2SWO8-01 X X X X X X X 

2swo9-01 1 x 1 x I x I x 1x1 x I~--- ~~~ X 

X 

X 

X 

X 
L I 



TABLE 4-1 (Continued) 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Medium 

Sediment 

TCL TCL I I Sample ID VOCs SVOCs 

2SD01-01 1 X 1 X 

2SDOl-02 1 X 1 X 

2SD03-02 1 X 1 X 

2SD07-01 1 X 1 X 

2SDOS-02 1 X 1 X 

:i Nitrate, 

PCBs INitroaromatics 1 Total(‘) 1 Dissolved 1 TOC 1 Nitrite I 

QAIQC Samples 

h-i Duplicate MS/MSD 

XI x I x I Ixlxl W PH I 
XI x I x I Ixlxl GS, PH I 
X 

X 

X 

X 

X 

X 

X X X GS, PH 

X X X GS, PH 

X X X GS, PH 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X GS, pH 

X X W PH 

X X GS, PH 

x 1 ---x I x I Ixlxl GS,pH -1 X 1 x 1 

X 

X 

X 

X 

X 

X 

X X GS, PH 

X X GS, PH 

xl x I x I lxlx I GS, PH I 
XI x I x I lxlxl GS, PH I 
X X X X X 

X X X X X 

X X GS, PH 

X X GS, pH 

X X GS, PH X 

X X GS, PH 



TABLE 4-1 (Continued) 

Sample ID 

2SDlO-02 

2SDl l-01 

2SDl l-02 

2SD12-01 

2SD12-02 

SUMMARY OF ANALYSES 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

vocs svocs PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MSMSC 

x x X X X X X GS, PH X X 

x x X X X X X GS, PH 

x x X X X X X GS, pH 

x x X X X X X GS, PH 

x x X X X X X GS, PH 

Notes: 

(I) Total TAL inorganics includes cyanide 
@) CEC, TOC, Nitrate/Nitrite, Grain Size, and Bulk Density should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

CEC = Cation Exchange Capacity 
BD = Bulk Density 
GS = Grain Size 
BCPSM = Bromide, Chloride, Orthophosphorous, Sulfate, Dissolved Methane 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
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TABLE 4-2 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 2 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tfle 

Subsurface Soil 
(soil borings) 

Monitoring Wells - 
Groundwater@X’) 

Number of. Number of 
Environmental Analytical Number of Number of Number of Rinsate 

Samples Parameters Duplicates MS/MSDs Trip Blanks Blanks 

20 TCL VOCs, TCL SVOCs, TCL 2 1 5 5 
Pest/PCBs, NitraminesMitroaromatics, 
TAL Inorganics, Cyanide, TOC, 
Nitrate/Nitrite , CEC(‘), BD(‘), GS(‘), pH 

4 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, NitraminesINitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, 
TDS/TSS, BCPSM 

Surface Water(4)(5) 9 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest&CBS, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite 

Sediment 
(18 associated with surface 
water) 

24@ TCL VOCs, TCL SVOCs, TCL 3 2 1 1 
Pest/PCBs, NitraminesMitroaromatics, 
TAL Inorganics, Cyanide, TOC, Grain 
Size, Nitrate/Nitrite, pH 

Notes: 

(*I Analyzed in two soil boring locations: just above the water table and in each aquifer. 
t2) Field parameters including pH, specific conductivity, temperature, Eh, D.O., and turbidity will be measured 

in the field, as appropriate. 
9) Assumes one round of sampling of new and existing monitoring wells. 
c4) Seven benthk macroinvertebrate samples collected in association with surface water and sediment sampiing. 
(‘) Field parameters including pH, specific conductivity, temperature, D.O., salinity, and turbidity will be measured 

in the field, as appropriate. 
6) Nine locations with two sediment samples per location. 



TABLE 43 

SUMMARY OF ANALYSES 
EAST BRANCH FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

QAIQC Samples 

Other Duplicate MYMSD 
Nitrate/ 
Nitrite Medium Sample ID 

Surface Water 8SWOl-01 

8SWO2-01 

8SWO3-01 

U4SWO2-01 

U4SWO3-01 

jrain Size, pH I X X Sediment 8SDOl-01 

c 

C 

( 

c 

C 

c 

c 

c 

C 

C 

L- 
c 

8SDOl-02 

8SD02-0 1 

8SD02-02 

8SD03-0 1 

8SDO3-02 

914SDOl-01 

X 

X 

414SDOl-02 X 

U4SD02-01 X 

114SD02-02 X 

X 

X 

114SD03-01 irain Size, pH I 1 I 
irain Size, pH I L 

Notes: 

114SD03-02 

(I) Total TAL inorganics includes cyanide 



TABLE 4-4 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
EAST BRANCH FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VJRGINIA 

Sample 
Tfle 

Surface Wate+‘x2) 

Sediment 
(associated with surface 
water) 

Number of 
Environmental 

Samples 

6 

1 2C3’ 

Analytical 
Parameters 

TCL VOCs, TCL SVOCs, TCL 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite 

TCL VOCs, TCL SVOCs, TCL 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, Grain 
Size, Nitrate/Nitrite, pH 

Number of 
Duplicates 

1 

2 

Number of Number of 
MSNSDs Trip Blanks 

1 

Notes: 

(I) Seven benthic macroinvertebrate samples collected in association with surface water and sediment sampling. 
@) Field parameters including pH, specific conductivity, temperature, D.O., salinity, and turbidity will be measured 

in the field, as appropriate. 
0) Six locations with two sediment samples per location. 

1 

1 

Number of 
Rinsate 
Blanks 

1 

1 



TABLE 4-5 

SUMMARY OF ANALYSES 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticide Nitramines/ Nitrate/ 

Sample ID VOCs SVOCs @CBS Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MWMSD 

8SSOl X X X X X X pH, CEC 

8SSO2 X X X X X X pH, CEC 

8SSO3 X X X X X X PH 

8SSO4 X X X X X X PH X X 

8SSO5 X X X X X X PH 

8SSO6 X X X X X X PH 

8SSO7 x. x X 

8SSO8 X X X 

8SSO9 X X X 

ISBOI-XX x X X X 

8SBOl-YY x X X X 

ISBOZXX X X X X 

8SB02-YY X X X X 

8SB03-XX X X X X 

X 

X 

X 

X 

X 

X 

X 

X 

X X PH 

X X PH 

X X pH, CEC 

X X pH, CEC 

X X pH, CEC 

X X pH, CEC 

X X pH, CEC 

X X PH 

8SB05-XX X X X X X X X PH X X 

8SB05-YY X X X X X X X PH 
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TABLE 4-5 (Continued) 

SUMMARY OF ANALYSES 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics 

TCL 
TCL TCL Pesticide Nitramines/ Nitrate/ 

Medium Sample ID VOCs SVOCs s/PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other 

8SB06-XX x x X X X X X PH 

8SB06-YY x x X X X X X PH 

8SB07-XX X X X X X X X PH 

8SB07-YY X X X x ‘x X X PH 

8SB08-XX x x X X X X X PH 

8SBO8-YY x x X X X X X PH 

8SB09-XX X X X X X X X PH 

8SB09-YY X X X X X X X GS, BD, CEC, pHc2’ 

8SBOPZZ X X GS, BD, CEC, pHt2’ 

koundwater 8GWOl-001 x x X X X X X X TDS, TSS, BCPSM 

8GWOlA-001 X X X X X X X X TDS, TSS, BCPSM 

8GW02-001 X X X X X X X X TDS, TSS, BCPSM 

8GW03-001 X X X X X X X X TDS, TSS, BCPSM 

Notes: 

(0 = Total TAL inorganics includes cyanide 

QNQC Samples I 

Duplicate MS/MSD 

~ 

xlxl 

(2) = CEC, TOC, Nitrate/Nitrite, GS, and BD should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

TDS = Total Dissolved Solids 
‘T-i Ibb = mai Suspended Solids 
BCPSM = Bromide, Chloride, Sulfate, Orthophosphorous, Dissolved Methane 



TABLE 4-6 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 8 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tw 

Surface Soil 

Subsurface Soil 
(soil borings) 

Monitoring Wells - 
Groundwate62X3) 

Number of 
Environmental 

Samples 

9 

18 

4 

Analytical 
Parameters 

Number of Number of Number of 
Duplicates MS/MSDs Trip Blanks 

TCL SVOCs, TCL PestRCBs, 
Nitramines/nitroaromatics, TAL 
Inorganics,Cyanide, TOC, 
Nitrate/Nitrite, pH 

1 

TCL VOCs, TCL SVOCs, TCL 2 
Pest/PCBs, Nitramines/nitroaromatics, 
TAL Inorganics, Cyanide, 
Nitrate/Nitrite, TOC, CEC (‘1, BD (I) , 
GS (I), pH 

TCL VOCs, TCL SVOCs, TCL 1 
Pest/PCBs, Nitramines/nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, Nitrate/Nitrite, TOC, TDS, 
TSS, BCPSM 

1 

1 

1 

0 

I 

1 

Notes: 

(‘) Analyzed in one soil boring location: just above the water table and in each aquifer encountered. 

(*) Field parameters including pH, specific conductivity, temperature, Eh, and turbidity will be measured 
in the field, as appropriate. 

0) Assumes one round of sampling of new monitoring wells. 

Number of 
Einsate 
Blanks 

1 

I 

1 



TABLE 4-7 

SUMMARY OF ANALYSES 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Medium Sample ID 

Surface Soil 

1 18SB02-00 

1 18SBOl-YY 
I 
1 18SB02-XX 

I 18SB02-YY 
I 
1 18SB02-ZZ 
I 
1 18SB03-XX 

Groundwater I18GWOl-001 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

vocs svocs PCBs Nitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MS/MSD 

X X X X X X X pH, CEC X X 
. 

X X X X X X X pH, CEC 

X X X X X X X PH 

X X X X X X X PH 

X X X X X X X PH 

X X X X X X X PH 

X X X X X X X PH 

X X X X X X X PH 

X X X X X X X PH X X 

X X X X X X X GS, BD, pH, CEC(*) 

X X GS, BD, pH, CEC 

X X X X X X X PH 

-_ I -_ I -_ , 
x 1 x 1 x I x ixixixix iTDS, TSS, BCSPMi 



‘i 

Medium 

Surface Water 

Sediment 

TABLE 4-7 (Continued) 

SUMMARY OF ANALYSES 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TCL Organics TAL Inorganics QAIQC Samples 

TCL 
TCL TCL Pesticides/ Nitramines/ Nitrate/ 

Sample ID vocs svocs PCBs Jlitroaromatics Total(‘) Dissolved TOC Nitrite Other Duplicate MS/MSD 

18SWO7 X X X X X X X X X 

18SWO8 X X X X X X X 

18SWO9 X X X X X X X 

18SWlO X X X X X X X 

18SD07-01 X X X X X X X PB, GS 

18SD07-02. X X X X X X X PB, GS 

18SD08-0 1 x X X X X X X PB, GS 

18SD08-02 X X X X X X X PH, GS X X 

18SD09-01 X X X X X X X PK GS 

18SD09-02 X X X X X X X PB, GS 

18SDlO-01 x X X X X X X PB, GS 

18SDlO-02 X X X X X X X PK GS 

Notes: 

(0 Total TAL inorganics includes cyanide 
(*I CEC , TOC, Nitrate/Nitrite, Grain Size, and Bulk Density should be analyzed in subsurface soil just above the water table and in each aquifer encountered 

CEC = Cation Exchange Capacity 
GS = Grain Size 
BD = Bulk Density 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
BCSPM = Bromide, Chloride, Sulfate, Orthophosphorous, Dissolved Methane 



: 
; 
:’ 

i 
u 
i 

TABLE 4-8 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE 18 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Sample 
Tw 

Number of 
Environmental 

Samples 
Analytical Number of 
Parameters Duplicates 

Number of 
Number of Number of Rinsate 
MS’MSDs Trip Blanks Blanks 

Surface Soil 6 TCL VOCs, SVOCs, TCL Pest&CBS, 
Nitramines/Nitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, pH 

1 1 1 1 

Subsurface Soil 
(soil borings) 

6 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, CEC(‘), BD(‘), GS(‘), pH 

Monitoring Wells - 
Groundwatefi2x3) 

3 TCL VOCs, TCL SVOCs, TCL 1 1 1 1 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, TDS, 
TSS, BCSPM 

Surface Water(*) 4 TCL VOCs, SVOCs, TCL Pest/PCBs, 
Nitramines/Nitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite 

1 1 1 1 

Sediment 8 TCL VOCs, SVOCs, TCL Pest/PCBs, 1 1 1 1 
Nitramines, TAL Inorganics, Cyanide, 
TOC, Nitrate/Nitrite, pH, Grain Size 

(*) Analyzed in two soil boring locations: just above the water table and in each aquifer 
(*I Field parameters including pH, specific conductivity, temperature, Eh, D-0. and turbidity will be measured 

in the field, as appropriate. 
o) Assumes one round of sampling of new monitoring wells. 

. . . ., 
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TABLE 4-9 

SUMMARY OF ANALYSES 
SITE SCREENING AREA 14 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Medium 

Surface Soil 

TCL Organics 

TCL 
TCL TCL Pesticides/ Nitramines/ 

Sample ID vocs svocs PCBs Nitroaromatic! 

A14SSOl X X X 

A14SS02 X X X 

I 1 A14SS03 1 1x1 x I x 
1 Subsurface Soil 1 A14SBOl-XX I X 1x1 x I x 
I 

I 
A14SBOl-YY 1 X 1 x 1 X I X 

I 1 A14SB02-XX 1 X 1 X 1 X 1 X 
I I I I I I 

A14SB02-YY X X X X 

A14SB03-XX X X X X 
I I I I I I 

I 1 A14SB03-YY 1 X 1 X i X 1 X 

1 A14SB03-ZZ 1 

Groundwater A14GWOl-001 X X X I X 

TAL In 

Total(*) 

1 X 1 X 1 pH,CEC 1 X 1 X 1 

X X X pH, CEC 

X PH 

X X X PH 

X 

X 

X 

X X PH 

X X PH X X 

X X PH 

X 

X 

X X PH 

X X GS, BD, CEC, pH(*’ 

1 X 1 X bS, BD, CEC, pH(*)l 

x I x I x I x ~TDS, TSS, BCSPM~ x I x I 

Notes: 

(I) Total TAL inorganics includes cyanide. 
(*) CEC, TOC, Nitrate/Nitrite, GS, and BD should be analyzed in subsurface soil just above the water table and in each aquifer encountered. 

CEC = Cation Exchange Capacity 
BCPSM = Bromide, Chloride, Sulfates, Orthophosphorous, Dissolved Methane 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
GS = GrainSize 
BD = Bulk Density 



TABLE 4-10 

SUMMARY OF ENVIRONMENTAL AND QUALITY CONTROL SAMPLES AND ANALYTICAL PARAMETERS 
SITE SCREENING AREA 14 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Number of 
Environmental 

Samples 

Number of 
Rinsate 
Blanks 

Analytical 
Parameters 

Number of Number of Number of 
Duplicates MS/MSDs Trip Blanks 

Sample 
We 

3 TCL SVOCs, TCL Pest/PCBs, 
NitraminesMitroaromatics, TAL 
Inorganics, Cyanide, TOC, 
Nitrate/Nitrite, pH, CEC 

1 1 0 1 Surface Soil 

6 1 1 2 2 TCL VOCs, TCL SVOCs, TCL 
Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics, TOC,Cyanide, 
Nitrate/Nitrite, nH. CE@, BD(‘). GS(‘) 

Subsurface Soil 
(soil borings) 

I 
1 TCL VOCs, TCL SVOCs, TCL 

Pest/PCBs, Nitramines/Nitroaromatics, 
TAL Inorganics (total and dissolved), 
Cyanide, TOC, Nitrate/Nitrite, TDS, 
TSS, BCSPM 

1 1 1 1 Monitoring Wells - 
GroundwaterC2X3) 

Notes: 

(‘) Analyzed in one soil boring location: just above the water table and in each aquifer encountered. 

(*I Field parameters including pH, specific conductivity, temperature, Eh, D.O., and turbidity will be measured 
in the field, as appropriate. 

0) Assumes one round of sampling of new monitoring well. 

CEC = Cation Exchange Capacity 
BD = Bulk Density 
GS = Grain Size 
BCPSM = Bromide, Chloride, Sulfates, Orthophosphorous, Dissolved Methane 
TDS = Total Dissolved Solids 
TSS = Total Suspended Solids 
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FIGURE 4-1 
PROPOSED SOIL BORING AND 

MONITORING WELL LOCATIONS 
SITE2 

4VAL WEAFCNS STATOI YOFKTOWN YcmTOwN, vRGN/ 



~?Fj-q&,I~I PROPOSED SURFACE WATER/SEDIMENT/ 

vEAPc!us srd;MN Y-OWN Y-- LsqNA 
-I 



FIGURE 4-3 
PROPOSED SURFACE WATER/SEDIMENT/ 

BIOTA SAMPLE LOCATIONS 
EAST BRANCH FELGATES CREEK 

AVAL WEAPONS STATiON YORKTOWN Y0Fdcro#N, VRQlNi 



SITE\ 

782 

‘FIGURE 4-4 
PROPOSED SOIL BORING AND 

MONITORING WELL LOCATIONS 
SITE8 

IAVAL WEAPONS STAl-DN YORKTOWN YOFKTOWN, VRQlN 



FIGURE 4-5 
PROPOSED SOIL AND GROUNDWATER 

SAMPLING LOCATlONS 
SITE 18 

4VAL WEAFONS STAlEN YORKTOWN 



FIGURE 4-6 
PROPOSED SURFACE WATER AND SEDIMENT 

SAMPLING LOCATlONS 
M-E 18 



FIGURE 4-7 
PROPOSED SOIL BORING AND 

MONKORING WELL LOCATIONS 
SSA 14 

AVAL WEAPORS STATION YOKTOWN Yc+lK-rOwN, VRQlJ 



5.0 PROJECT MANAGEMENT AND STAFFING 

,~-“--‘\ 

Project management tasks for the work to be completed at Sites 2, 8, 18, and SSA 14 will consist 

of activities such as daily technical support and oversight, budget and schedule review and tracking, 

preparation and review of invoices, personnel resources planning and allocation, and project-specific 

coordination with LANTDIV, the Station, and subcontractors. The Project Manager will be the 

primary point of contact for personnel performing field activities. In addition, the Project Manager 

will keep in close contact with the WPNSTA Environmental Engineer to help ensure that 

project-specific information is disseminated among the WPNSTA project team. 

The Project Manager will keep the Baker WPNSTA Yorktown Activity Coordinator informed as to 

project progress, issues raised/resolved, and other matters pertinent to completion of the project. 

The Activity Coordinator, in turn, will maintain close contact with the LANTDIV Navy Technical 

Representative (NTR) and the WPNSTA Yorktown Environmental Engineer. The NTR also will 

keep the USEPA Remedial Project Manager and VDEQ Federal Facilities Project Officer informed 

of pi-eject progress and discuss with them any issues which need to be resolved with respect to the 

RIBS activities at WPNSTA Yorktown. 

The proposed management and staffing is depicted in Figure 5- 1. The primary participants for the 

project include: 

WPNSTA Yorktown 

0 Mr. Jeffrey Harlow, Environmental Engineer 

LANTDIV 

0 Mr. Richard N. Stryker, Navy Technical Representative 

USEPA Repion III 

0 Mr. Robert Thomson, P.E., Remedial Project Manager 

VDEO 

0 Mr. Stephen Mihalko, Federal Facilities Project Officer 

5-l 



Baker Environmental. Inc. 

Mr. Richard Hoff, Activity Coordinator 

Mr. Raymond Wattras, Quality Assurance Officer 

Mr. John Mentz, Senior Technical Advisor 

Ms. Letitia Savage, Project Manager 

Ms. Jodi Golden, Ecologist 

Ms. Karren Wood, Risk Assessment Specialist 

Ms. Tammi Halapin, Project Engineer 

Mr. David Martin, Project Geologist 

Mr. Kenneth Tua, Site Manager 

Other team members will be added for tasks such as field activities, data compilation and 

interpretation, risk assessment analysis, and evaluation of remedial alternatives. These other team 

members will report to the Project Manager. 

5-2 





FIGURE 5-1 

PROJECT ORGANIZATION 

Environmental/Technical 

WPNSTA Yorktown 
Mr. Jeffrey Harlow 

Code 09E32 
Mr. Stephen Mihalko 

. . . . . 
Remedial Project Manager 

Federal Facilities Project 

Navy Technical Representative 

I 

Mr. Raymond P. Wattras Mr. Richard F. Hoff 
Activity Coordinator 

Mr. J. W. Mentz, P.G. 
Sr. Technical Oversight 

Ms. Jodi Golden 

-Geologists 
*Environmental Scientists 
*Engineers 
*Biologists/Ecologists 

Baker Support Staff 
-Drafting 
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6.0 SCHEDULE 

The schedule for completion of the planned activities at Sites 2, 8, 18, and SSA 14 is shown in 

Figure 6-l. This schedule provides dates and durations for finalization of the Site-Specific Work 

Plan, of field activities, and data analysis and validation. Figure 6-l also provides a sche:dule for 

completion of the Remedial Investigation Report, Feasibility Study, Proposed Plan, and Record of 

Decision at Sites 2, 8, 18, and SSA 14. 

6-l 
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.M3’ENDIX A .M3’ENDIX A 

USEPA GUIDE TO MANAGEMENT OF PNVESTTGATION-DERIVED WASTES USEPA GUIDE TO MANAGEMENT OF PNVESTTGATION-DERIVED WASTES ’ . ’ . 
-S- -S- 



i P-- 

United Stat@S Off ice of 
Gp&xxnental Protectibn Solid Waste and 
ANMlOV Emergency Response t 

Publication: 9%45.3-03FS 
April 7992 

_-CT- -- 

&EPA Guide to Management of 
Investigation-Derived Wastes 

Office of Emergency and Remedial Response 
Hazardous Site Control Division OS-22ow Quick Referewe Fact Sheet 

CERCLA field investigation activities (e.g., remedial inv&gatioticaSibility studies and remedial designs) may result in the generation of 
waste materials that may pose a risk to human health and the environment. These iwestigationderI~ed wastes (IDW) may Include dtihing muds, 
cuttings, and purge water from test pit and well instahatiom purge water, so& and other materials from cohection of sample%I residues (e.& ash, 
spent carbon, welI deveIopment purge water) from testing of treatment technologies and pump and treat systetnK3ot~trrminated personal 
protective equipment (PPE); and solutions (aqueous or othenvise) usedto decontaminate non-disposabIe proaeaive c@hing.and equipment. 
The management of IDW must ensure protection of human health and the etidcmment and cotnpty with (or wa+e) regulatory requirements 
that are applicable or relevaut and appropriaterequirements (ARAR). This fbet sheet presents au over&w of possibk: IDW mana&ment 
options, dii thei protectiveness rq&ments and.ARARs associated with these optiowand outlines geqeral objectives cstablisbed for 
IDW management under Supexfund.’ 

The~$~era..options for managing IDW-(see HighIQht 1) arc 
ir;;*c, cokction and either (1) immediate disposal or (2) some type Of 

:-Mm managemeut Intetim management may indude storage or 

‘. er temporary measures. As discus4 IzeIow the.spccific option 

‘.> dected ‘will depend on the Qpe of waste produced, its reIative 
threat to human he&h and the environment, and other site-spe4%c 
COtKlitiOllS. 

XDWMANAGRMENT REQUIREMENTS 

When managing IDW, site managers are requked to choose an. 
option that: (1) is proteaive of human health and the environment- 
and (2) complies with (or waives) ARARs, as descrii beIow. 

Pr&ctiveness - . 

In determining if a particutar management&$osaI option is 
protective, site managers should consider the following: 

l The contaminants, their conmtratio~ and total volume of 
IDW 

‘0. Medii potentiauy affected (e.g., ground water, soil) under 
management optioos; 

l Location of the nearest popuIatioa(s) and the IIkciihood and/or 
degree of site aaxq 

’ Management of treatability study and treatment pilot wastes is 
,.,r^i-., - drscwxd in Guide for Conduetins TreatabIli~ Studies Under 

-%CLA, Interim Fw December 1989, EPA/s40/2-89/058. 
Y .?xmation on management of IDW genetated during 

Preliminary Assessments and Site%xvestigat@s is provided in 
Management of Iuve&ation-Derived Waste DurIna Site 
Iovcstieations, May 1990, EPA/s40~81@09. 

1 

l PotegiaI exposures to workers; and 

. Potential for enviionmentalimpacrs. 

AsagenetalNk,itwillbenecessarytolusebestptofessional 
judgment, in light. of the sit- conditions, to determine 
whether an option is protc&c of human health and the. 
environtncn~ For example, a site manager may determine that 
storing PDW temporamy until the 6naI action or rettuning IDW to 
its source is prota based on knowledge that the material poses 
.low risk and/oc&at the linal action wiU address any risks pored by 
the wastes and there wiII be no unacceptable risks in the intetim. 

AIttxnaUdy, if thk site includes or is nearresidential areas, the 
site is umeanw& &l/or contaminants appear to be prtsent at 
unacceptable leveki, it may not be protective to return excavated 

‘soiItothetsoutE storingIDwinomtainersinanon-site,secure 
locatior& or sending it off site immediate may be more 
appropriate. 

Site managets aLso need to’~cousIder the potential effects of 
IDW managetnent-reIated activities on environmentaI media. For 
example, pouring contaminated purge water on the groundaround 
a Q&I may not be prudent, because such an action could mob&e 
any haimdou constituents present in the soiI or introduce 
cotltsminants into dean SoiL 

Com~liaaa with ARARs 
. 

RcmcdiaI Invcstigatio&asIbilityStudy (RUFS) and RemeclIal 
Design (RD) actions must comply with w.“to the extent 
practicable, cc&de&g the e&en&s of the dtuation” (NCP, 55 
FEZ 87S6;emphasis added); therefore, it gaxxaUy will MH be 
nccessarytooaawaivetifanARAR~otbeattainedduring 
these action% If a site manager determines that, based on site- 

43 f’rinted on Recycled Paoer 
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TvTJe of lDw 

soil 

Asuecws liwids (ground water, 
Gfacc wit&, driikg fluids, other 
wasfcwateis) 

Decontamination fluids 

Diible PPE 

Highlight 1: IDW MANAGEMENT OPTIONS 

Genemtidn procesKs* 

. W+J.&st pit installation . Return to txxing, pi4 or 

. Boiehole drilling source immediately after 

. soil sampliog generation 
. Spread around boring, pit., or 

source within the AOC+ 
. Consolidate in a pit (within 

the AOC) 
. Send wx-site TDU+ 
. Send to TDU off site 

immetdiately 
. Store for future treatment 

andlor disposal 

. Sludge pit/sediment sampling . Retumtobothg,&,or :: 
source immediatdy after 2 
gcnemion 

. Send to on-sitelDU - 

. Send to ‘JXXJ off site 
immediately 

. Store for future treatmeut 
and/or disposal 

. well irlsmatiooMRrtlopment . Discharge &I surf&e watcx 

. Well purging during sampling . Pour onto ground dq to 

. Oround water disdmrge well (n-w) I 
during pump tests . Send to on-bite TDU 

. Surface water sampling . Send ta ofkite amuwhal 
treatment unit 

. Send to POTW+ 
Store for future treatment . 
and/or disposal 

. Dccontamhatian of PPE+ . end to .qMtc TDU 
and e@ipment . ,Evaporatc (for kman amow!. : 

of low amamiuation organic 
fhids) 

. SendtoTDUoffsitc 
inuucdiatdy 

. store for flmrc trcatmult 
ana/or~ 

. Sampling procedures or other . seod to onlsite mu 
on-site activities . Place in on&e industrial 

dumpster 
. Seed to TDU off site 

imfuaiiaw 
. Store for future treatmeat 

and/or disposal 

, 

* Thegencratioopmccscstistedhcrcareprovided8suampks. IDWmayakobcproduccdasarcsultofEaivitiesnot 

.* 
listed here. 
s ~ofCoa~~a(AOCraiasitcmaynotyerhavebtcn~~~atthetimcofthcRUI;S);TDU: 
Treatment&qosal Uuiz’ POTS: Publicly Owned Treatment Work& PpE: Pecsonal Pmtcctiw EquiIMlent i 

! 

2 



specific factors, compliance with an ARAR is practicable but an 
ARAR waiver is warranted for an FQ/FS or RD action, an interim 
action waiver may bc available if the final remedy will attain the 
ARAR An action memorandum should be prepared for the 
waiver, the state given an opportunity to comment, and the decision. 
document placed in the administrative record. 

Potential ARARs for IDW at CRRCLA sites include 
regulations under the Resource Comer&ion and Recovery Act 
(RCRA) (mdudkg both Federal and State underground irijection 
control (UK) regulations), the Uean Water Act (CWA), the Clean 
Air Act (CAA), the Toxic Sub&ances Control Act (INCA), and 
other State environmental laws How these various requirements 
may direct or influence IDW management decisions is described 
below. 

Rescurce Conservation and Recovery Act (RCRA). Certam 
seaions of the RCRA Subtitle C hazxdow waste regulations (CL& 
land disposal restrictions and storage restrictions) may be ARARs 
for IDW should RCRA hazardous waste be identified at a site. 
(Note that RCRA may be rekmnt and appropriate even if the 
IDWknotaRCRAhazardouswaste.) Av~&ishazardous 
underRCRA‘Kitklistedassuchin40CFR26131-26133orif 
it exhibits one of four charactetisticsz ignitability, corn&vi& 
reactivity, or toxicity. 

Site managers should not assume that a waste considered to 
poseapotentialriskataCERCLAsitcisalistedorcharacteristic 
RCRA hazardous waste. Until there k p&tire evidence (records, 
test Fesaltr, other kuoivkdge of waste properties) that the IDW k 
a RCRA hazardous waste, site mausgcm.shcuJd manage it iu a 
protect&e manner (bat not neccssririly iu acamlaneewith Subtitle 
C rtydrements). Business records or Misty processes should be 
examinedtodeterminewhetherRCRAlistedwasteswere 
generated aud are present in the IDW. For chamctetistic wastes, 
site managers should rely on testing results or on knowledge of the 
matcriaPs properties. If best professional judgment and available 
information indicate that, for ‘protect&&s rtasons (or because 
RCRA r&quirements are relevant and approptkte), IDW is best 
manage-d as a -hamcbwwastt:manageLncnt.in~svith 
Subtitle C requirements is pruda& regardkss of whether .it is 
knowntobeaRCRAwaste. 

IfaqueousliquidJDWkwnsideredaRCRAhaza&usvz%ste, 
the site manager should determine tiether the Domestic Sewage 
Exdusion @SE) applies to the dixharge of that IDW to a POTW. 
The RCRA DSE exempts domestic sewagti and any mixture of 
domestic sewage and other wastes that passes through a sewer 
systemtoaPOTWfortreaunentfromclassificatioaasa~dwaste 
and, therefore, as a RCRA hmardous waste (40 CFR 261.4). 

.- Lad Diiposal Rcstrictio& 

ifLD~kdeterminedtobeaRCRA hazardouswasteand 
subject to the land disposal rcsuiaions (LDRs), “land disparalR of 

y-4. the IDW will be prohibited unkss specified treatznult star&&s are 
met (see Superfund LDR Guiics #5 and #7, Determininp: When 

‘1. LDRs Are Appliible to CERCLA. Rwoosc Actioas and 
Determining When LDRs‘ Are Relevant and Amxopriate to 
CERCLA Reswxe Aaious, OSWER Dire&c 93473-OSFS and 

93473-@3FS, June 1989 and December 1989 and the NCP, 55 FR 
8759, March 8,199(l). “Land disposal” occurs when wastes fr -2 
different AOCs are consolidated into one AO(= when mta a. “c 
moved outside an AOC (for treatment or storage) and returned to 
the same or a different AOC; or when waste; are excavated, pkw 
iu a separate hazardous waste management unit such as an 
incinerator or tank within the AOC, and then redeposited mto the 
AOC 

Storing IDW in a container (“a portable device fn wM& 8 

material k stored, transported, trrated, diiposed of, or otheh 
handled” (40 CFR 260.10)) within the AOC and then nturnlng it 
to its soarce, however, jg allowable without meeting the spedfied 
IJIIR treatment standards. Under the definition of wous 
waste management unit” (40 CFR 260.10), EPA states that “a 
cootainer alone does not CoDstitute a uniS the unit iududes the 
containers and -the land or pad upon which they are pkc@.* 
Therefore, returning IDW that has been stored in containers (not 
tanks or other RCI&regulated units) vitbh the AOC to its source 
does not constitute kind disposaI, as k?pg.as containecs arc a& 
managed io such a manner as to.constikte~ a RCRA storage wit 

I as defined in 40 CFR 26OJO. In-add&on, sampling and direct 
replacement of wastes within an AOC die m constitute land 
disposat- ’ 

l Storage 

Subtitle C outlines the storage requirements for RCRA 
lxmdots .wastcs Under RCIW, “storage” is de&d as “the 
holding of hazardous waste for a temporary period, at the. end 

$ whkh the hazardous waste is treatad, disposed of, or stor 
elsewhere” (40 CFR260.10). 

.On-siteSu~ndactiops~~reqrliredto~p~with the 
substaative standards of other laws (see 40 CFR 3005, definitions 
of applicable or relevant and appropriate requirements).. Superfund 
sites are also exempt tim permit requkemeats under CERCLA 
§l21(e). Thaefore, site manages an? not rcqe to comply with 

. . dmmctratk requirements triggered by RCRA storage deadlines 
iLmmFw.~~~~~-w~ *n-f@ 
equivalent admuwmwe activities are undertaken at Superfund 
sites, however, under existing Supufund management practices. 

. 
SiimanagersstoringkYloWnRCRA haadouswastemust 

comply with the sub.stan* tcchnica requitements of -40 CFR 
Parts 264 and 265 Subparts I (containers),, J~(tanks), and L (waste 
piles), to the extent practicable. (See Highlight 2 for a summary 
of these t&cal requirunents for each type of unit). In additioo, 
the gtwnd4vater mcmltoring requirements of 40 CFR Parts 264 
and265SubpartF~~~ARARs,wndtothecnentthcy~ 
dctamiPedtobcARARfatasite,thcysh~dbeattainedtothe 
extent practicable (or waled). (In many cases, gnymd-watex 
monimring ax&c&d duting the RJES wiIl provide protection 
equivalent to the Subpart F requiremex~ts~) 

(NOTEz Uoda the LDRq restricted RCR4bazardouswaste 
may not bc stored at a site unless the <storage is solely for the 
purpose of aaxmubting suffitient quantities of the waste q 
faciiitate proper disposal treatment or recovery (see 40 cFE( 
26850). Genetally, storing lDW until 8. final disposal option k 



Highright 2: 
EXAMPLES OF RCRA TECHNICAL STORAGE 

REQUIREMENTS* 

RCRA storage requirements, applicable to both less-thatt- 
9O-days generators and permuted or interim status storage . 
fhilitis, may include the following substantive requirements: 

Containers 40 CFR 264 Subpart I and 265 Subpart I 

l Contaioers must be in good condition 
. Wastes must be compatible with container 
. Container must be closed during storage 
. Container storage areas must have a containment 

system that can contain 10 percent of the volume of 
containers or of the largest container 

. Spilled or leaked waste must be removed from the 
collection area as nec&ary to prevent over&w 

Tanks 40 CFR 264 Subpart J +d 263 Strapart J 

. Tanks must have a secondary containment system that 
indudes a liner, a vault, a double-walled tank, or au 
equivalent device (applies oh to certain tanks) 

Waste Piles 40 CFR 264 Subpart L and 265 Subpart L 

. Waste piles must have a Iiner and a leachate cokction 
and removal system 

. owqersloperat0rs must have a run-On control system 
to prevent flow onto the active portion of the pike 
duringpeakdischargefkomatIcasta2Syearstorm ’ 

. Own~tos must have a runoff management 
system to collect and comrol’at least the v+tervohime 
resulting from a 24-hour, 25.year storm 

* Tbisis~~listofsubstanti=requirements. For 
.moredetail,see4OCPRPart264and~S. 

selected in a Record of Decision (ROD) and impkmeuted dmiug 
the reme$iaI action is allowable storage under the RCRA IBR 
*rage prohibition.] 

l Rcxmtdkeepin~ and Manifesting 

If hazarclons wastes are sent off site, the site manager must 
comply with both admhisuatie and substantive elements of the 
RCRA generator requirements of 40 CFR Part 262 and LDR 
notification and certification. requirements of Part 558. (For 
example, a site manager must prepare 8~1 LDR not&a&n and 
certification when restricted wastes are sent off site to a land 
disposal facility) These standards indude requirements sudt as 
maoifests for shipping waste that list &I hazardous waste iistings and 
characteristics appticable to the waste (see 40 CPR 26211), 
packaging and * traqxxt requirements, and . 

muw&xpm I5 
requirements. 

If the LDRs are applicable, the following inrfOULtatiou should be 
cohected and available before the rtmoM1 Of’ wastes to an off& 
dipal faciliity: EPA hazardous Waste number, LDR treatm 4- standards, manifest number for the waste :shipmen\ and -te 
anaIysis data. . 

. Undewround Injection Control (vra P-i 

Under the UIC regulations, RCRA b%fdous wastes may be 
injected into Class I permitted wells. In some cases, hazardous 
liquids, such as extracted ground water from pump and treat 
operations, may be injected iota a Class IV UIC well. For erXampe, 
ground water contaminated with RCRA hazardous wastes may be 
injectedintoaassIVpermittedwelIsifitispartofa~~ 
response action or a RCRA correct& action and if it has been 
treated to”substantially reduce hszudousconstiments prior to such 
lnjecdon...” (RCRA 0 3020(b)). (See &PPki3b%tv of Iarid 
~&oosal Restrictions to RCRA and CERCLA Ground Water 
Treatment Reiniection, OSWRR Dii #923&l-06, December 
1989.) _- . 
. No&RCRA Hazanious Wsstcs.’ 7 

Some non-RCRA lmardou waste may be subject to 
management requirements under Subtitle D of RCRA as solid 
wastes. Subtitle D regulates disposal of solidl waste in faciIities such 
as municipal landfills. Therefore, non-RCRAhazardous IDW, such 

as decontaminated PPE or equipme& may need to bedisposed of 
in a Subtitle D facility (depending on State requirements). *“.._ 

6, 
.-. 
c-.. 

Ueaq Water Act (CWA). D&barges of aqueous IDW to surface 
water and publicly owned treatment works (POWs) may be 
required to comply with CWA Federal, State, and local 
requirements Requirements to be metmay indude water quality 
ait~preaeatmentstandards,Statewatcxqualiegstandards,and 
NPDES permit condition.% Dii mp to on-site waters are 
subject. only to substantive requirements, while dkharges to 
POTWS and other off& disdnrges~ulust amp@ with both 
substautive and adminhtmtive CWA requirements (mduding 
peimittlog rcquiracnrs). (See Guide to Diig CERCLA 
Aqueous Wastes to POTW& June 1991 and CEIR~comoliance 
with the CWA and SDWA #9234-b Januaty I99I.) - 

Toxic Substances. Com.rcl M @%A). If IDW contains PCBS, 
‘IX!Atrwmentand/ord&posalrequirementsmayappiyduringits 
management. TSCAreq~ts reguhWbedispaiofmatcrkI 
contaminated with PCBs at concentrations of 50 ppm or greater as 
found on site (i.e., based on sample analysis and not the PCB 
concentration of the soutcc material {e.g., transformer fluid)). 
(See PCB Guidance Manual, EPAi%O/C%~/oo1, August m) h 
addition, TSCA stotage requirements may apply that iimit the time 
thatPCBsmaybestoredtooneyear. FuthcbnoSjifPcB 
matariatsarembrcdwithaR~~~~e,thegmaybe 
rtgutatedby~e~RC4it&&i&pFohibitions (SaeRCRA 
seuiom WW)(lj) and 0% 

Department of Transportatioa (DOT) m@rements. Whet% ID: 
will be disposed of off site or tramportcd on public roads to a SW. 



. 
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. 
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DOT re+rements for containerizing, labeling, and m-g 

lazardous materials and substances may apply- 

State requirements. Promulgated State regulations that are legally 
enforceable, timely identified, and more stringent than Federal 
regulations may be potential NURs for IDW managed on site. 
Substantive requirements of State law that may be AlURs for 
IDW management inelude State water quality standards, dir& 
discharge limits, and RCRA requirements (iieludiig underground 
injection control reguiations) promuIgated in a State with an 
authorized RCRA hazardous waste management program (as well 
as programs authorized by State laws). Off&e, substantive and 
administrative requirements of State law may apply. 

Off-Site Policy. In addition to complying with requirements of 
Federal and State laws, all off-site disposal of wastes must compiy 
with CERciA section 121(d)(3) and the CJ3ZCL.A Off-Site Polio 
(OSWBR Diecfive Na 9834.11 (November l3,1987)). The Off- 
Site Policy establishes criteria for selecting an appropriate 
treatment, storage, or ‘&posal facility (TSDF), induding release 
criteria for ail facilities that nctive wastes l?om CERCLA- 

. auttiorized or funded response actions. Inaddition, rcc&ing 
facilities must be in compliance with all “applicable laws” 

Before shipping wastes off site, approvai should be obtaiaed for 
the proposed disposal facility from EPA’s Regional OffSite Polig 
Coordinator. In addition, EPA has adopted a policy for Supet%md 

,/“a. , wastes shipped out of State that written notification should be 
onwided to receiving States (OSWER Directive 9330X37, 
Lptember 14, 1989). 

..: ‘:: GENERAL OBJECXIVES FOR IDW MANAGEMENT 

In addition to the tsvo requirements of protectiveness and 
compliance with AR4Rs to the ‘extent praetieable (on site) or 

eompli&nee with applicable law (off site), EPA has identilied two 
general objectives that Superfund site managers should consider 

.. when managing IDW: (1) mzmizatiotl of IDW generatio& and 
(2) management of IDW w&tent with the &al remedy for the 

I site. Thee.xtenttowhiehtheseobjectivescanhcaehiewcdish@y 
dependent on site-spec& &xmstanees 

lDW Minimization 

Site manages should strive to minim& the generation of IJIW 
to reduce the need for special storage or disposaI requirements that 
may result in sutxtantial additional costs yet provide littIe or no 
rcduetion in site risks relative to the final remedial action 
Generation of IDW can be minim&d through proper planning of 
aU remedii activities that may generate IDW, as well as &rough 
use of screening infwmatioa from the site impcction. The p&aUiai 
probtemsofmanagingIDWshouldbcafaaorinctroosingan 
investigativen method. Site managers may wish to eons&r 
techniques such as replacing sohwt-bw!d deaners with aqueous- 

,,e.n,.. based dezanecs for deuxrtamination of equipment, &use of 
equipment (where it can be cleeontaminated), limitation of traflie 

sI between clean and hot zones, and drilling methods and, sampling 
techniques that generate little waste. Examples of SuCh tmUeS 
include using gridding techniques to ruEmire the number of test 

pits or using Soil borings instead Of teSt pits. Alternative dmg 
and subsurface sampling methods may inclu.de the use of sma 
diameter boreholes. as ~9 as bOrehOle testing methods SU& a r 
core penetrometer instead Of Coring. Site managers should also & 
careful to keep hazardous Wastes separate from nonhazardous 

wastes. 

Management Cousistent with Final Remedy; 

Most IDW (with the exception of son-indigenous IDW) 
generated during the eourse of an investigation are intrinsic 
elements of the site. If possible, IDW should be eonsidcred part of 
the site and shotid be managed with other wastes from the site, 
consistent with the final remedy. This will avoid the need for 
separate rrearment and/or disposal arrangements. 

Because ear& planning for IDW’ matxagement can prevent 
unnecessary costs and the use of treatment or disposal capacity, 
IDW management should be eons&red as early as possible during 
the remedial pnxess. A key decision t?i lx made is whether the 
wastewiUbestbetreatcd&lisposcdofitur&&te~oraddtessedwith 
thefinal remedy. If addreml wirh tQe final remedy, IDWvolumes 
should be considered in the FS. In addition; when lDW is stored 
on site, it should be managed as part ‘of the first remedial 
aetion/operabIe unit that addresses the.affeize!d media 

SEWECIlON OF IDW DISPOSAL OPI’iONS 

The follo&g sections present the Agency3 presumptions for 
IDW management that have been established based on the abov 
considerations. The actual option selected should be based upo % 

!-.- 
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best professional judgment and should take into aazount the 
foIlowing faetorsz 

l . The type and quantity of IDW generatexl+ludgebo& aqueous 
liquid, non-indigenous IDW); 

. Risk posed by managing the IDW on site (e.g., based on site 
access eontro& contaminant Coneentrations~ 

l Compliance with.ARA& to the cxtczlt practicabie (on site); 

l IDW minim’natioq and 

l Whether the Snal remedy is anticipated to be an offsite or on- 
siteremedy(ottpirinformationir~~own)andwhctherIDW 
can be managed eons&tent with the final remedy. 

Off-site Final Remedies 

If a site manager believes that the tina{ remedy wifl invotve off- 
site disposal of wastes, RPA’s pmsum@ion is to manage the IDW 
as pan of the remedial aaioa addressing the wastelmedium. Thus, 
until the tinal aetim the IDW may bc stored (e.& drummed, 
meml wastei pile) or reamed to its sow-cc. However, the 
management option sdceted should also take into account any 
proteetivencss oxvxms, ARARs, and other relevant site-speeifie 
fachts p.g.. weather, storage apact,, and public coneem; 
pmxptions). 



‘/F”“h, There are several potential reasous why it may be advisable to 
store IDW until the final action. First, because wastes at the site . 
will be shipped off site eventually, returning IDW (especially sludges 
and soil) to its source would require that it be excavated again. 
Tbus, site managers may considerit practical to containerize IDW 
as soon as it is generated. Second, storing IDW in containers may 
be more protective than returning it to its source. Third, because 
off-site actions may trigger such requirements as the LJXs; 
temporary storage will eliminate the need to meet these additional 
requirements until the final remedy. 

In some cases, circumstances may lead site managers to choose 
to return the IDW to its source. This may be appropriate if it is 
determined that returning IOW to the source is protective and that 
storage at the site is not possible or practicable (i-e., given State or 
ammunity concerns). In other cases, long-term storage may not 
be protective, and immediate off&e disposal may be a better 
option. 

Off-site Remedy 

Example: A site involves volatile organic RCKA hazardous 
wastes that will likely bc sent off site for final treatment and 
dispcsaL Site conditions are such tbat tempomty storage of 
IDW is considered protective until the remedial action 
begins. Because off-site disposal will trigger RCKAdispcml 
requirements such as the L.DKs and immediate 
containerization would be more protective than redepositing 
into the source area at the time of sampling the site 
manager decides to containetize the IDW (and comply with 
KCKA substantive technical tank and container standards) 
until the !inal action-is initiated. 

Ondite Fiial Remedies (or FiiaI~Mauawment in au Unknowu 
LOCdCiOU~ 

Whenfinalmanagementofwastesis,likelytooawonsite,the 
management presumptions vary depending on the type of IDW 
produced. 

Slllagelsoil 

Oenerally, the Agew expects sludge or soil IDW will be 
reruraed to its soutxx if short-term protectiveness is not an issue. 
ThertasonbehindthispresumptioaisthatIDWthatmayposta 
risk to human health and the environment in the long term will be 
address& by the &al action. Storage of RCRA hazuxious IDW 
iu containers within the AOC prior to returning it to the source 
wiU not trigger the Id)@ as long 8s the contaiuera are not 
~~insacha~yastoconstituteaRCRAsta~unitas 
deftued in 40 CFR 2643.10. Therefore, it may be passibh? to store 
IDW tempotatity before red&o&g of it. H-, EPA betievcs 
that, in many cases, returning sludges and soils to Uteir source 
immediately will-be protective and will avoid potentially creased 
costs and requirements ass&at& with storage. Site-specik 
decisions on how to manage sludge and soil IDW may ultimately 

vaty from the presumption based on protectiveness, ~, andfor 
eommuuity coneemS. /- 

Sludt+Toil 

Ekample 1: ‘The soil at a site contains wastes tit am 
expxted to be stabi on site during the final rem& 
action. The site manager determines t&t sending ~03 DW 
off site is not cost4fective, because of&site disposal md 
invoke testing and transport casts for a relatively smfl 
amount of waste. Instead, knowing that the site is secure 
and that redisposing the waste at the souirce will not increase 
site risk or violate AMRs, the site umaager decides to 
return soil IDW to the source area fi-om which it originated, 

Example 2: A site manager detet-rnia~ that returning highly 
contaminated PCB wastes to the ground at a site is not 
protective because of the potential risks associated with the 
maw instead, the site managcr chooses to drum the 
waste and send it off site (tar comp@ce with TXA). (Off- 
site dkpasal may occur imme$ately or at a Iatcr date.) 

Example 3: Soil IDW coataminakd with a RCKA 
hazardous waste is generated from a-soil boring The site 
manager decides to put the IDW back into the borebole 
immediately a&r generatic& but ensures that site risks wilI 
not be increased (e.g., the contaminated soil will not be 
replactxl at a greater depth than wfiere it was originally so 
that it will not axmmiaate “dean” areas) and that the. 
contamination will be addrekd in the final remedy. 

I 

Aqueous Liquids 

EPA has not established a presumptio:n for the management of 
aqueous liquid lDW (e.g., ground water). Site managers should 
de&mine the most appropriate disposal option for aqueous liquids 
on a site+xific basis Parameters to consider, espe&Iy in 
.makiag the pror~ess decision, indude the volume of IDW, the 
contaminants present- in the ground water, the prcsemx of 
contaminants in the soil at the site, whether the gmund or su@cc 
water is a drinking water supply, and whether the ground~er 
plume is contained or moving. Spedal ciispasaUhandIias may be 
needed for drilling fluids because they may contain significant solid 
component& Bramplcs of aqueous liquid management decisions 
coosidering these faaors are presented in the box on the next page. 

Non-indigenous IDW 

Non&digenous IDW (e.g., sampling materials, disposable PPE 
decon@minaGon fluids) should be stored until the final remedy 01 
diqmcd of irnmediatety. If oantaminated, such wdstt may not k 
disposed of onto the ground because such an action would adc 
coatamination that was not present when activities began at the site 
(e.h sobtents used for dccoatamiaatioa). If non~digcaous IDV 
is amtaminate!d with KCKA hazardous waste, it must be maaag 
in aoxxdancc with RCKA Sub&k C requirements. 1 Otbetwise, si 



Aqueous Liquids 

Example 1: A site manager has large volumes of ground 
water IDW and does not know if it is UXImminated. 
Pouring this IDW on the ground would not be protective, 
because it may contaminate previously uncontaminated soil 
or may mobilize contaminants that are present in the Soil. 
Therefore, the site manager stores the water in a mobile 
tank until a determination is made as to whether the water 
and soil are contaminated or until the final action. 

Example 2: IDW is generated from the sampling of 
background, upgradient wells. Because there are no 
community concerns or evidence of any soil contamination 
from other sources, the site manager decides to pour this 
presumably uncontaminated IDW on the ground around the 
well. 

Example 3: Purge water from a deep aquifer is known to 
becomaminatedwithaRCRAbazarciouswaste. Atthis 
site, if this water were poured on the ground, it could 
contaminate a previously uncomaminated shalIow aquifer 
that is a potential drinking water source and would have to 
compIy with the LDRr The site manager decides to 
amainerize the water within the AOC and store it until the 
final remedy. 

\~. managers may generally dispose of it in an on-site dumpster (for 
PPE;. 

Non-indigenous IDW ’ 1 

c 
Example 1: Disposable PPE (e.g., gloves, shoe covers) 
becomes contaminated with RCRAhazardous waste during the 
field iavestigati~n. The site manager Containerizes and disposes 
of this KDW in compliance with R.CIU Subtitle C 
requirements. 

Fxamt4e 2: Diipcsable equipment becomes cOntaminat&I 
during a field inwstigatioa ‘Ihe site manager decontaminates 
them and sends them to a Subtitle D facility. . . 

COMMUNITY CONCERNS 

Residents of communities near a CERCM site, local 
government or States may have concerns about certain disposal 
methods or long4erm storage of IDW .at Ithe site. As with ah 
CERCLA activities, site-managers should evaluate axnmunity 
concerns regarding disposal of IDW in de&ingwhat action to take. 
For example, if a communiry is conkerned about the c&et 
discharge of IDW water to surface water on sit% site managers may 
mat to consider sending the water to a POTW, if one is located 
nearby. In some instan- it may be 3ppropriate to prepare fact 
sheets, indude options in other community relations documents, or 
explain lDW management decisions tit public meetings prior to 
actions. 

NOTICE The policies set out in this memorandum are not final agency action, but are intended solely as 
intended, nor can they be relied upon, to create any rights enforceable by any party in litigation with the United States. EPA officials 
may decide to follow the guidance provided in this memorandum, or to au at variance with the guidance, based on an analysis of 
specific site circumstances. The Agency also reserve5 the right to change this guidance any time without public notice. 
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EXECUTIVE SUMMARY 

This Health and Safety Plan (HASP) Addendum will provide information pertaining to the activities 

to be performed at Sites 2,8, 18, and (SSA) 14. The types of activities include: surface water and 

sediment sampling, land survey, surface and subsurface soil sampling, monitoring well installation, 

and groundwater sampling from monitoring wells. The chemical hazards associated with the tasks 

at this site(s) are expected to include potential exposure to varying levels of volatile organic 

compounds, semivolatile organic compounds, pesticides/PCBs, nitramine compounds, and 

inorganics (metals). 

The physical hazards include working around heavy equipment during drilling and backhoe 

operations, underground/overhead utilities, and uneven/steeply-sloped terrain. The environmental 

hazards may include limited potentially hazardous flora and fauna. Each of these hazards is 

described in Section 3 .O. 

Section 4.0 describes the site control measures that will be in place during the field investigation 

activities. Section 5.0 describes the environmental monitoring requirements which consist of using 

a photoionization detector (PID) and oxygen/combustible gas meter. 

The level of personal protection assigned for work tasks and other operations will be Levels D 

through D+ with protection upgrades/downgrades dependent on monitoring results and the Site 

Health and Safety Offricer’s discretion. Section 6.0 describes the personal protective equipment 

(PPE) to be used. 

Section 8.0 describes emergency procedures, which includes Figures 8- 1 and 8-2 (showing the route 

to the nearest public hospitals), and Figure 8-3 (providing directions to the nearest public hospitals), 

in addition to first aid procedures, communication procedures, and other site concerns. 
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PREFACE 

The purpose of this Health and Safety Plan (HASP) Addendum is to provide specific he:alth and 

safety information for Sites 2, 8, 18, and Site Screening Area (SSA) 14 at the Naval Weapons 

Station Yorktown, Yorktown, Virginia (WPNSTA Yorktown). This HASP Addendum is designed 

to be used in conjunction with the Master Site HASP for WPNSTA Yorktown. 

Both the Master HASP and HASP Addendum will be maintained together on-site at a centralized 

location. General information that is required for this HASP Addendum is presented in the Master 

Site HASP and identified in the Table of Contents with italicized print; this information will not be 

repeated here. Specific information is presented in bold print according to the same section numbers 

as the Master Site HASP. Site personnel are required to review the information presented in both 

the Master Site HASP and this HASP Addendum prior to conducting field activities. 
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EXECUTIVE SUMMARY 

This Health and Safety Plan (HASP) Addendum will provide information pertaining to the activities 

to be performed at Sites 28, 18, and (SSA) 14. The types of activities include: surface water and 

sediment sampling, land survey, surface and subsurface soil sampling, monitoring well installation, 

and groundwater sampling from monitoring wells. The chemical hazards associated with ,the tasks 

at this site(s) are expected to include potential exposure to varying levels of volatile organic 

compounds, semivolatile organic compounds, pesticides/PCBs, nitramine compounds, and 

inorganics (metals). 

The physical hazards include working around heavy equipment during drilling and backhoe 

operations, underground/overhead utilities, and uneven/steeply-sloped terrain. The environmental 

hazards may include limited potentially hazardous flora and fauna. Each of these hazards is 

described in Section 3.0. 

Section 4.0 describes the site control measures that will be in place during the field investigation 

activities. Section 5.0 describes the environmental monitoring requirements which consist: of using 

a photoionization detector (PID) and oxygen/combustible gas meter. 

The level of personal protection assigned for work tasks and other operations will be ILevels D 

through D+ with protection upgrades/downgrades dependent on monitoring results and the Site 

Health and Safety Officer’s discretion. Section 6.0 describes the personal protective equipment 

(PPE) to be used. 

Section 8.0 describes emergency procedures, which includes Figures S- 1 and S-2 (showing the route 

to the nearest public hospitals), and Figure 8-3 (providing directions to the nearest public hospitals), 

in addition to first aid procedures, communication procedures, and other site concerns. 
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2.2 Site-Saecific Personnel 

The following personnel will be responsible for the activities to be performed at Sites 2, 8, 18, and 

SSA 14 (the responsibilities for these personnel are described in Section 2.2 of the Maister Site 

HASP): 

Site Manager: Mr. Kenneth A. Tua 

Site Health and Safety Officer: Mr. Kenneth A. Tua 

Field Team Members: Small Disadvantaged Business Employees 

Subcontractor Companies: 

Drilling Operations: 

Surveying Operations: 

Analytical Operations: 

Field Support: 

Laboratory Validation: 

Parratt-Wolff, Inc. 

Miller-Stephenson and Associates, P.C. 

Quanterra Environmental Services 

Engineering and Environment, Inc. 

Heartland Environmental Services, Inc. 
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3.2 Descriution of Areas Under Investipation 

Descriptions for Sites 2, 8, 18, and SSA 14 are provided in the following sections. Talble 3-1, 

located in the “Tables” section at the end of this HASP Addendum, lists the field activities to be 

performed at each area under investigation. 

3.2.1 Site 2 - Turkey Road Landfill 

Site 2 is a 5-acre landfill located east of Turkey Road in a wetland area adjacent to the ,southern 

branch of Felgates Creek. Operations at the landfill reportedly began in the 1940s and ceased in 

198 1. Wastes disposed in this landfill reportedly included mercury and carbon-zinc batteries, tree 

stumps and limbs, construction rubble, missile hardware (e.g., wings, fins and power packs), 

electrical devices, and unidentified drums and/or tanks. Waste quantities have been estimated at 240 

tons during the period of use. Hard waste material (mine casings) is primarily located along the 

tributaries to the southern branch of Felgates Creek. A removal of hard waste material was 

conducted during the summer of 1994 at Site 2. 

3.2.2 Site 8 - NEDED Explosives-Contaminated Wastewater Discharge Area 

Site 8 is a 300-foot drainage way located along the eastern branch of Felgates Creek, approximately 

1.5 miles from the confluence of the creek and the York River. This area received wastewater from 

the Naval Explosives Development Engineering Department @BDED) complex (Building 456) 

from 1940 to 1975. The wastewater reportedly contained unspecified solvents, spent/neutralized 

acids, and nitramine compounds. In 1975, a carbon adsorption tower was installed to treat the 

contaminated wastewater prior to discharge into the drainage area. A National Pollutant Discharge 

Elimination System (NPDES) permit was granted by USEPA Region III to allow this disclharge. In 

1986, the effluent from the tower was diverted to the sanitary sewer and ultimately to Hampton 

Roads Sanitation District (HRSD). Currently, the site has reverted to a natural drainage area. 
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3.2.3 Site 18 - Building 476 Discharge Area 

Site 18 is a one-quarter mile long, drainage ditch located north of Building 476 in the southeastern 

area of the installation along a small tributary leading to Lee Pond. This area was in use for 

approximately 20 years from the 1940s to the 1960s. The discharge into the area reportedly 

contained battery acid waste, consisting of hydrochloric acid or calcium hydroxide and dlissolved 

metals such as lead, cadmium, nickel, and antimony. An estimated 100 to 200 pounds of metals may 

have been discharged. Battery acid waste no longer discharges from Building 476 into this drainage 

way. 

3.2.4 Site Screening Area 14 - Building 537 Discharge to Felgates Creek 

SSA 14 occupies an area of approximately 0.4 acres, and is located outside of Building 537 upstream 

of Site 8 (NEDED Explosives-Contaminated Wastewater Discharge Area) in the north central 

portion of the facility. This SSA consists of a pipe leading from the building, through which 

nitramine-contaminated wastewater was reportedly discharged to Felgates Creek. 

3.3 Hazard Evaluation 

The pre-entry briefing and subsequent (i.e., weekly) safety meetings will serve to adtdress the 

hazards particular to each area under investigation. If additional hazards are identified by the Site 

Health and Safety Offrcer (SHSO) or other site personnel, they will be added to this HASP 

Addendum, and the Project Health and Safety Officer (PHSO), Project Manager, and all Geld staff 

will be informed. 

3.3.1 Chemical Hazards 

The chemical hazard potential for personnel performing investigative activities at Sites 2, 8, 18, and 

SSA 14 relates directly to the potential for exposure to chemicals or hazardous materials that were 

disposed at the sites. Table 3-2, located in the “Tables” section at the end of this HASP Addendum, 

provides the results of previous sampling at Sites 2, 8, 18, and SSA 14 for volatile organic 

compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, polychlorinated 

binphenyls (PCBs), and nitramine compounds. 
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The risk of exposure to site personnel from inorganics (metals) found with each respective media 

is considered low; therefore, detected metals exceeding applicable criteria are listed Iwith the 

exposure limit and primary routes of entry in Table 3-3 (located in the “Tables” section at the end 

of this HASP Addendum). 

Material Safety Data Sheets (MSDSs) for the constituents that were previously identified at 

WPNSTA Yorktown have been included as Appendix B to the Master Project Plans (Baker, 1994). 

However, it is important to note that the data presented in an MSDS reflects the 

chemical/toxicological properties of the specific compound in a pure, non-diluted state. As such, 

when these compounds are detected in environmental media (i.e., soil, groundwater, surface water, 

and sediment), the hazards are anticipated to be substantially less than those associated with 

exposure to “pure” compound. The data presented in the MSDS will, therefore, be ut:ilized as 

reference information when questions arise as to a constituent’s chemical, physical, and toxicological 

properties, or measures to be used in an emergency situation. 

3.3.3 Radiation Hazards 

Radiation hazards are not anticipated at these sites; therefore, a radiation survey meter will not be 

used during the intrusive activities at Sites 2,8, 18, and SSA 14. 

3.3.5 Task-Specific Hazards 

Table 3-1, located in the “Tables” section at the end of this HASP Addendum, lists the field 

activities to be performed at each area under investigation. Section 3.3.5 in the Master HASP 

describes the hazards that coincide with each field operation. Specific potential hazards at each site 

are discussed in the following subsections. 
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3.3.5.1 Hot Works Permit 

/“ 

Any hot work activity such as using an oxygen/acetylene torch to cut well casing or operating 

equipment generating temperatures in excess of 280°F (e.g., a generator) at WPNSTA Yorktown 

requires a Hot Works Permit. This permit can be acquired on the morning that the hot work is 

scheduled. The permit can be obtained by contacting the Fire Inspector at (804) 887-4950 (off- 

Station) or ext. 4950 (on-Station) during the week and ext. 4343 on the weekends. The WPNSTA 

Yorktown hot work requirements will be reviewed prior to the activity. Requirements include such 

items as maintaining a fire extinguisher near the activity and maintaining a fire watch during the 

activity and for an hour after the activity is completed. 

3.3.5.2 Utilities 

Utility clearances are to be obtained from a Station representative at least 48 hours prior to soil 

intrusive activities. The following are the three contacts for utility clearance: 

Electric Shop 804-887-4353 Mike South* 
Jack Smith* 

Pipe Shop 804-887-4325 Hank Robertson* 

I 804-887-7297 I Bill Spencer* 

*Must call Jeffrey Hardlow, WPNSTA Yorktown 804-887-4775 first. 

Additional information on utility clearance can be obtained in Section 3.3.5.2 of Master HASP. 
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4.2 Site Conditions 

Site conditions include information on the prevailing wind and weather conditions during the time 

of field activities and topographical information particular to each site. Since the field activities are 

planned for January 1977, the weather conditions are anticipated to be cold with occasional rain 

showers. Winds generally will be from the west, southwest. The topography for each site is 

presented below: 

0 Site 2 - The site is relatively open, with scrub grass and small trees. 

l Site 8 - The site is a small drainageway leading to Felgates Creek. Terrain is 
uneven. 

l SitelS- The site is a wooded area with a drainage ditch leading to a tributary of 
Lee Pond. 

. SSA14- The site is located along a steep stream bank of Felgates Creek. 
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5.0 ENVIRONMENTAL MONITORING 

The specific monitoring requirements and the action levels for Sites 2, 8, 18, and SSA 14 are 

discussed below. Monitoring equipment and frequency of use for each field activity, as it applies 

to each site under investigation, are outlined in Table 5-l (located in the “Tables” section at the end 

of this HASP Addendum.) 

5.1 Personal Monitoring 

Personal monitoring, at a minimum, will include a PID directed at the breathing zone (BZ)I of work 

party personnel. It will be used to determine if work can proceed, upgrade in protection is needed, 

or if specific personal monitoring is needed. The BZ includes the area bordered by the outside of 

the shoulders from the mid-chest to the top of the head. BZ monitoring will be performed each time 

a meter reading above background is detected at the point source. The guidelines below identify the 

protection levels required according to the concentrations measured using the PID (HNu PI- 10 1 or 

DL-101 with a 10.2 eV lamp): 

PID (HNu PI-101 or DL-101 with a 10.2 eV lamp) 

0 Level D/D+ = Background(‘) to >I mu”, above background for 1 continuous minute 
in the BZ 

0 Level C = >I mu above background for up to 5 continuous minutes in the BZ 

0 Stop Work and contact the PHSO = >l mu above background for >5 continuous 
minutes in the BZ 

(r) Background is typically 1 to 2 meter units 
(*) mu = meter unit on the 1X scale 

5.2 Point Source Monitoriny 

Point source monitoring, which is monitoring performed directly at the source of sampling or 

investigative activity (i.e., borehole, monitoring well, etc.), will comply with the action levels 

outlined below. The monitoring equipment assigned for these site activities and corresponding 

action levels are as follows: 
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PID (HNu PI-101 or DL101 with 10.2 eV lamp) 

0 If detecting levels greater than background, immediately measure the BZ levels, 
following the action levels set forth in Section 5.1, Personal Monitoring. 

0 For levels greater than 10 times the background level, retreat upwind, monitor BZ, 
and return after allowing the source to dissipate. 

l For elevated levels that are sustained, leave the area and contact the SIHSO for 
guidance. 

Oxygen/Combustible Gas Meter(‘)@) [Bacharach 503A] 

Oxvaen Meter 

0 19.5% to <23.5% = Continue working 
0 49.5% to >23.5% = Stop work immediately and consult SHSO 

Combustible Gas Meter 

0 40% of the Lower Explosive Limit (LEL) = Continue working 
0 > 10% of the LEL = Stop work immediately and consult the SHSO 

(I) Used to evaluate physical safety in conjunction with PID 
c2) Assigned action levels are for non-confined space entry operations. 

MINIRAM Model PDM-3 

Dust generation during the types of activities conducted for this project is not anticipated. If dust 

is generated from work activities, the MINIBAM will be used in conjunction with dust suppression 

techniques. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

The assigned levels of protection for the field activities to be conducted are listed in Section 6.1. 

The PPE item numbers are outlined below. Protection upgrades or downgrades will be based on 

environmental (i.e., real time) monitoring, working conditions, and the discretion of the SHSO. 

Item No. Personal Protective Equipment 

1 Chemical-Resistant Clothing (Polyethylene-coated Tyvek@) 
2 Chemical-Resistant Clothing (Saranex@) 
3 Uncoated Tyvek@YKleenguardQ Coveralls 
4 Normal Work Clothes 
5 Air-Line Respirator (ALR) with 5-minute escape pack 
6 Self-Contained Breathing Apparatus (SCBA) for rescue 
7 NIOSH 5-minute Escape Pack (on standby) 
8 Full-face Cartridge Respirator 
9 Half-face Cartridge Respirator 
10 Full-face Cartridge Respirator (on standby) 
11 Half-face Cartridge Respirator (on standby) 
12 Chemical-Resistant Gloves (Nitrile inner - double layer) 
13 Chemical-Resistant Gloves (Nitrile inner - single layer) 
14 Chemical-Resistant Gloves (Rubber/Neoprene outer) 
15 Chemical-Resistant Gloves (Nitrile outer) 
16 Work Gloves (outer) (as necessary) 
17 Chemical-Resistant Overboots (with steel toe and shank) 
18 Chemical-Resistant Overboots (w/o steel toe) 
19 Steel Toe Boots 
20 Safety Glasses 
21 Safety Goggles 
22 Face Shield 
23 Hard Hat 
24 Hearing Protection (as necessary) 
25 Chest/Hip Waders (as necessary) 
26 Safety Vests (as necessary) 
27 . Snake Chaps (as necessary) 
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6.1 SDecific Levels of Protection 

Based on an evaluation of potential hazards at each area under investigation, the levels of protection 

and corresponding PPE for work activities conducted at Sites 2, 8, 18, and SSA 14 are designated 

in the table below. 

Note: No single combination of PPE is capable of protecting against all hazards. PPE sihould be 

used in conjunction with safe work practices, effective decontamination, and good personal hygiene. 

Level of Protection 
Field Activity PPE Item No. 

(Sites 2,8, ad SSA 14) B c(,) D+ D Otber 

Surface Water and X 4, 12, 16, 18, 19, 
Sediment Sampling 20,25,27 
Land Surveying X 4, 16, 19 
Surface Soil Sampling X 4, 10, 12, 16, 19, 

20 

Subsurface Soil Sampling X 4, 10, 12, 16, 19, 
20,23,24 

Groundwater Sampling via X 4, 10, 12, 19,20 
Monitoring Well 
Monitoring Well Installation X 4, 10, 12, 16, 19, 

20,23,24 

Well Development X 4, 10, 12, 19,20 

IDW Sampling xc3 3,4, 10, 12, 16, 
19,20 

EXCEPT IN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED 
LEVELS OF PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF 
THE SHSO AND THE SITE MANAGER, IN CONSULTATION WITH THE PHSO 
AND ACTIVITY COORDINATOR. 

(0 Respiratory protection protocols will comply with the Master Site HASP. If 
Level C is required, au organic vapor/acid gas/high efficiency particulate air 
(HEPA) cartridge will be used. 

@f Level of protection may be upgraded or downgraded based upon monitoring levels 
observed during sampling activities. 
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8.0 EMERGENCY PROCEDURES 

Much of the information regarding emergency procedures is presented in the Master HASP; 

however, this information is of such importance that some sections are repeated here with some 

additional information- 

8.5 Emerpencv Medical Treatment and Telenhone Numbers 

The emergency medical treatment facility information and emergency telephone num.bers, as 

identified below, will be posted in the Baker field trailer and maintained in each Baker field vehicle. 

A mobile telephone will most likely be used for external communications. The telephone number 

will be provided to site personnel along with operating instructions as soon as it is available. If 

possible, two-way radios will be utilized for internal communications between the field personnel. 

This method of communication will be used only when WPNSTA Yorktown provides the proper 

clearance and authorization for use of the two-way radios. 

/^“‘. 

Emergency Medical Services 

For non-chemical exnosure incidents (i.e., cuts, bruises, sprains, heat or cold stress), the nearest 

public hospital is: 

Mary Immaculate Hospital 
800 Denbigh Boulevard 
Newport News, VA 23602 
(804) 886-6000 (General Information) 
(804) 886-6437 (Emergency Room) 

Note: In emergencies, personnel may be transported to Building 1806, which is the VVPNSTA 
Yorktown Branch Medical Clinic, for initial treatment. 
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For chemical exnosure incidents (i.e., skin rash due to contact with contaminated media, inhalation 

of organic vapors, eye irritation due to accidental splashing), the nearest public hospital is: 

Riverside Regional Medical Center 
500 J. Clyde Morris Boulevard 
Newport News, Virginia 2360 1 
(804) 594-2000 (General Information) 
(804) 594-2050 (Emergency Room) 

Local ambulance service is available from: Branch Medical Clinic 

On-Station Emergency Telephone No. x4911 

On-Station Non-Emergency Telephone No. x 7404 

Off-Station Emergency Telephone No. (804) 887-49 11 

Off-Station Non-Emergency Telephone No. (804) 887-7404 

Contact will be made with emergency personnel at the pre-construction meeting. 

Emergency Telephone Numbers 

Table 8-1, located in the “Tables” section at the end of this HASP Addendum, presents the 

necessary emergency telephone numbers for both on-Station and off-Station telephones. 

8.6 Emergencv 

Emergency hospital routes for the off-site public hospitals (e.g., Figures 8- 1 and 8-2 located in the 

Figures section at the end of this HASP Addendum) and a building identification map for the Branch 

Medical Clinic (Building 1806) (located adjacent to the Baker field trailer), will be posted in the 

Baker field trailer and maintained in each Baker field vehicle. Personnel will be informed of the 

location of each of the maps and the directions to the hospital at the pre-entry briefing. The 

directions to each of the public hospitals are presented in Figure 8-3 (located in the “Figums” section 

at the end of this HASP Addendum.) 
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8.7 Iniuries 
. 

If injuries are not serious or life threatening, affected personnel may be transported by &her site 

personnel to the local medical facility, if necessary. Emergency medical response personnel will 

be contacted in the event of serious or multiple injuries. Medical personnel will be provided with 

all available information regarding the nature of the incident, chemicals involved, etc. Instances 

requiring treatment beyond First Aid will be handled at appropriate facilities and reported to the 

Project Manager and PHSO within 24 hours. 

There will be a minimum of two people during each phase of field activities who will be trained in 

standard first aid and adult cardiopulmonary resuscitation (CPR). These people will also be familiar 

with Baker’s program for potential exposure to bloodborne pathogens. Subcontractors will be 

responsible for securing proper medical attention for their employees. Baker may alssist the 

subcontractor as necessary. 

8.7.1 Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures will be 

followed. Depending on the severity of the injury, emergency medical response from VVPNSTA 

Yorktown Branch Medical Clinic personnel may be sought to stabilize the victim for transport to 

a public hospital. If the employee can be moved, the individual will be taken to the edge of the work 

area and decontaminated, if necessary (refer to Section 8.8 of the Master HASP). If circumstances 

permit, emergency first aid will be administered, and the victim will be transported to an awaiting 

ambulance or to a local emergency medical facility. 

8.7.2 Chemical Injury 

If the injury to a worker is chemical in nature (e.g., direct contact or exposure), the following first 

aid procedures will be instituted immediately: 

0 Eve Exuosure - If contaminated solid or liquid gets into the eyes, wash the eyes immediately 

at the 1 S-minute emergency eyewash station or with the emergency eye wash bottle when 

an eye wash station is not available. Obtain medical attention immediately. 
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NOTE: Contact lenses will not be worn while working at any site. 

0 Skin Exnosure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids penetrate 

through the clothing, remove the clothing immediately and wash the skin using soap or mild 

detergent and water. Obtain medical attention immediately. 

0 Swallowing - If contaminated solid or liquid has been swallowed immediately co:ntact the 

Central Virginia Poison Information Services at (804) 786-9 123. Do not induce vomiting 

in an unconscious person. Obtain medical attention as directed by the Poison Control 

Center. 

0 Breathing - If a person has difficulty breathing, move the exposed person to fresh air at 

once. If breathing is not evident, check for pulse and perform appropriate first a:id, either 

rescue breathing or CPR, depending on the condition. Obtain medical attention 

immediately. 

Procedures to follow in the event of an exposure to hazardous chemicals/wastes are located in 

Attachment A of this HASP Addendum. 

8.7.3 Snakebite Injury 

In the event of a snakebite injury, the following procedures will be followed. 

Look for signs and symptoms such as the characteristic appearance of two small holes, usually about 

a half inch apart, with surrounding discoloration, swelling, and pain. Systemic signs, which may or 

may not occur, include weakness, sweating, faintness, and signs of shock. 

Provide treatment as follows: 

1. Calm the victim and keep affected area still. 

2. Contact ambulance’if victim needs transportation to the nearest hospital. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

8.7.4 

Wash the wound. 

Keep the affected area below the level of the heart if bite is on the arm or leg. 

Treat for shock (maintain body temperature). 

Monitor airway, breathing, and circulation. 

Obtain physical description of snake, if possible. 

Transport victim to the nearest medical facility. 

Provide the emergency medical responder, either the ambulance attendant or the emergency 
room at the hospital, with all pertinent information such as: how long ago the bite occurred, 
the type of snake (if known), any known allergic conditions (if known), etc. 

Inform the SHSO as soon as possible. 

Spider Bite Injury 

The emergency treatment for the black widow spider bite is basic life support. Sometimes the 

individual is not even aware of having been bitten, or where. Apply cold to the site of the: bite if it 

can be identified. There is a specific antivenom for this spider bite that must be administered by a 

physician. It is particularly important to identify the spider, and bring it in, if you can. 

The emergency treatment for the brown recluse spider is similar to that for the black widow spider 

except that these bites need local surgical treatment, and these patients should be brought to the 

hospital, Again, if possible, identification of the spider should be carried out. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

This Final HASP Addendum for Sites 2, 8, 18, and SSA 14 has been reviewed by the following 

personnel prior to submission to Atlantic Division, Naval Facilities Engineering Command 

(LANTDIV). 

Richard Hoff OA/OC Reviewer 
(Name) (Role) 

Ronald Krivan 
(Name) 

Proiect Health and Safetv Officer 
(Role) 

Letitia Savage 
(Name) 

Proiect Manarrer 
(Role) 
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12.0 DECLARATION OF HASP REVIEW* 

All site personnel indicated below have reviewed and are familiar with the Master Site J3ASP and 

this HASP Addendum for Sites 2, 8, 18, and SSA 14 at WPNSTA Yorktown. 

(Name - Print) 

(Name - Sign) 

(Name - Print) 

(Name - Sign) 

(Name - Print) 

(Name - Sign) 

(Name - Print) 

(Name - Sign) 

(Name - Print) 

(Name - Sign) 

(Name - Print) 

(Name - Sign) 

(Cows) 

(Date/Time) 

(Company) 

(Date/Time) 

Www9 

(Date/Time) 

(Company) 

(Date/Time) 

(Cows) 

(Date/Time) 

(Comr=w) 

(Date/Time) 

* This page is to be reproduced to accommodate the numbers of personnel who receive training 
prior to performing activities, and is to remain in the Baker Field Trailer until demobilization. 

Page _ of _ 
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TABLE 3-l 

FIELD ACTIVITIES 
SITES 2,8,18, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Field Activity 

Surface Water and Sediment Sampling 

Benthic Macroinvertebrate Sampling 

Land Surveying 
Surface Soil SampIing 

1 S&surface Soil Sampling 

Groundwater Sampling via Monitoring Well 

Monitoring Well Lnstallation 
Monitoring Well Development 

1 IDW Sam~linn 

Sites 

Note: * Section 3.4.5 in the Master HASP describes the chemical, physical, and 
environmental hazards that are commonly associated with each field 
activity. 

SSA 
14 

x 



TABLE 3-2 

CHEMICAL/PHYSICAL PROPERTIES FOR PREVIOUSLY DETECTED ORGANIC CONSTITUENTS 
SITES 2,8, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Chemical 

Volatiles: 
Toluene 

1,2 Dichloroethene 

Trichloroethene 

Semivolatiles: 

Coal Tar Pitch Volatiles 

Pesticides/PCBs: 

Site 

2 

8 

8 

2 

Highest 
Concentration Source Ionization 

Detected Exposure Vapor Potential 
(ppb) SL SD GW SW Carcionogen? Limit (EL)(‘) Pressure(2J W> 

1200 X No 50 ppm (skin) 2 1 8.82 
9026 X No 50 wm 58 9.45 

32 X Yes 50 mm 58 9.45 

Properties 
90,000 X Yes 0.2 mg/m3 vary by c10.20 

compound 

Chlordane 

DDT series 

Dieldrin 

Endrin (Aldehyde) 

Aroclor-1254/1260 

Nitramines: 

--vr K.vA 

2 9.8 X Yes 0.5 mg/m3 
(skin) 

1 x IO-5 NA 

2 6.4 X Yes 
1 mglm’ 
(skin) 

2 x 10-07 NA 

2 40 X Yes 0.25 mg/m3 
(skin) 

8 x lOa7 NA 

2 34 X No 0.1 mg/m’ 
(skin) Low NA 

’ 2 6200 X Yes 0.5 mg/m3 
(skin) 

6 x 10-O’ NA 

SSA 14 510,000 x 
8 2,800 X No NA 3.3 x IO-l4 NA 

SSA 14 4,900 v I. x x _^ No I .5 mg/m3 I.. \ 4 x 10-04 NA 
(SKm) 

2,4,6-Trinitrotoluene 2 1.7 X X No 
1.5 

mg/m’ 
(skin) 

2 x lo-O4 10.59 



TABLE 3-2 (Continued) 

CHEMICAL/PHYSICAL PROPERTIES FOR PREVIOUSLY DETECTED ORGANIC CONSTITUENTS 
SITES 2,8, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

(I) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week to which 
nearIy all workers may be repeatedly exposed day after day without expected adverse effect. The EL represents published Exposure 
Levels according to the following hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized 
sources. 

c2) Vapor Pressure = Expressed as mm/Hg at 68°F (unless noted otherwise). 

NA - Not Available 
SL - Soil sample (ppb as &kg) 
SD - Sediment sample (ppb as &kg) 
GW - Groundwater sample (ppb as j&L) 
SW - Surface water sample (ppb as pg/kg) 
ppm - one part per million parts of air 

X- Medium with highest detected concentration 
eV - Electron volt 
Skin - Potential contribution to exposure through skin or mucous 
membranes 
mg/m3 - milligrams per cubic meter (in air) 



TABLE 3- 3 

ROUTES OF ENTRY FOR PREVIOUSLY DETECTED INORGANIC CONSTITUENTS 
SITES 2,8,18, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Substance 

Aluminum 

Antimony 
1 Arsenic 

I zinc 

Routes of Entry Exp~)~ / 

15(total)/5(resp.) Inhalation, Ingestion, Skin/Eye Contact 

0.5 1 Inhalation, Ingestion, Skin/Eye Contact 

0.01 Inhaiation, Ingestion, Absorption, Skin&ye Contact 

0.5 Inhalation, Ingestion, Skin/Eye Contact 

0.025 Inhalation, Skin/Eye Contact 

0.005 Inhalation, Ingestion 

0.5 Inhalation, Ingestion, Skin/Eye Contact 

1 Inhalation, Ingestion, Skin/Eye Contact 
1 Inhalation. Ingestion. Skin/Eve Contact 

5 Inhalation, lngestion 

0.05 Inhalation, Ingestion, Absorption, Skin/Eye Contacl 

I Inhalation, Ingestion, Skin/Eye Contact 

0.5 (resp.) Inhalation, Ingestion, Skin/Eye Contact 

5 Inhalation 

(3 EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour 
work day and 40-hour work week to which nearly all workers may be repeatedly exposed 
day after day without expected adverse effect. The EL represents published Exposure Levels 
according to the following hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) 
ACGIH TLVs; and, (4) other recognized sources. 



TABLE 5-1 

MONITORING EQUIPMENT AND FREQUENCY FOR EACH FIELD ACTIVITY CONDUCTED AT 
SITES 2,8,18, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Field Activity PID 
Oxygen/Combustible 

Gas Meter 

I s ;&ace Water and Sediment Sampling 

Land Surveying 

Surface Soil Sampling 

Subsurface Soil Sampling 

Groundwater Sampling via 
Monitoring Well 
Monitoring Well Installation 

Monitoring Well Development 

IDW Sampling 

c D 
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I = Initially - At start of field activity to confirm designated protection level. 
P = Periodically - When site condition or set-up changes, or when a new area is entered. 
C = Continuously - Monitor levels continuously as site operations allow. 
D = At the discretion of the SHSO. 
PID = Photoionization Detector 

Note: As air concentrations are measured, they should be documented in the individual’s field 
logbook. In the case of continuous monitoring, every 15 minutes. 



TABLE 8-l 

EMERGENCY TELEPHONE NUMBERS 
SITES 2,8,18, AND SSA 14 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Facility 
Phone Number Phone Number 

On-Station Off-Station 
Phone(‘) Phonec2) 

Contact”) 

Emergency (One Call) 

Snill ResPonse 
ext. 4911 

ext. 4676 

(757) 887-4911 

(757) 887-4676 
Dispatch - 

Dispatch - -r--- ~-- -r-- 

Hot Work Permits 
I I I 

I ext. 4950 1 ;757; 887-4950 1 Fire Inspector - 1 I I I 
1 Fire I ext. 4333 1 (757) 887-4676 1 Dispatch - 
, Security ext. 4676 (757) 887-4676 Response Operator 

- Ambulance (Branch Medical Clinic) ext. 49 11 (757) 887-4911 Dispatch 
Ambulance (Public) (9) 911 911 Response Operatcw 

Branch Medical Clinic ext. 7404 (757) 887-7404 Tommy Stainback, RN , (Non-Emergency) 
Branch Medical Clinic (Emergency) ext. 4911 (757) 887-4911 Tommy Stainback, E 

- - .__ -. _. 
Riverside Medical Center (9) 594-2050 

(757) 594-2050 
Bill Fielig 

Public Hospital (Chemical Exposure) (757) 594-2692 EMS Trauma 
Coordinator 

I I I 

Mary Immaculate I I I David Ferris - 
Public Hospital (9) 886-6437 I (757) 886-6437 I Emergency Room 
(Non-Chemical Exposur _ Dept. Head 

On-Scene Coordinator ext. 49 I 1 (757) 887-4911 Dispatch - 

Central Virginia Poison Information 
(757) 828-9123 

Services 
(9) 786-9123 VA only: SOO- Response Operator 

552-6337 

National Response Center l-800-424-8802 l-800-424-8802 Response Operator 

CHEMTREC (Chemical Transport 
Emergency Center) 

l-800-424-9300 I-800-424-9300 Response Operator 

Electric Shop (Utility Clearance) ext. 4353 (757) 887-4353 
Mike South - 
Jack Smith 

I I I 

Pipe Shop (Utility Clearance) I ext. 4325 1 (757) 887-4325 1 Hank RobertsorT 

WPNSTA Environmental Coordinator ext. 4775 1 (757) 887-4775 1 Jeff Harlow” 

Notes: 

(‘) When using the trailer phone, use the “887” prefer when calling on-Station. 
@) When using a mobile phone at WPNSTA Yorktown, dial the complete telephone number, including area 

code. 
0) Points of Contact will be reconfirmed during site mobilization. 
f4) Contact for chemical spills; if greater than 25 gallons also contact the spill response dispatch. 
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